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This dissertation uses a combination of new measures and modeling approaches in the 
sociology of religion to advance our understanding of three substantive topics. In the first 
chapter, I use data from the National Study of Youth and Religion (NSYR) to answer the 
question of how a multidimensional model of religiosity fits an adolescent and young adult 
sample. Additionally, this chapter considers multiple ways to build longitudinal models of these 
dimensions over time, and ultimately uses autoregressive latent trajectory models to show that 
each of these dimensions are predicted over time, sometimes in different ways, by their prior 
values, individuals’ background characteristics, and life course changes during the transition to 
adulthood.  
In the second chapter, I explore another dimension of religiosity: religious knowledge. 
This relatively understudied topic has long lacked ample measures, though the recent Pew 
Religious Knowledge Survey (2010) provides a rich set of religious knowledge questions, thus 
allowing for a fresh evaluation of this topic and assessment of these new measures. Accordingly, 
this chapter proposes and tests a multidimensional model of religious knowledge and provides 
support for a model spanning several religious traditions with twenty-four indicators. As an 
external validity check and application to personal religiosity, this chapter shows that knowledge 




Finally, the third chapter in this dissertation takes on a broader question: what can 
internet search data tell us about the dynamics of the U.S. religious landscape? Using Google 
search data from 2004 to 2019, this paper examines the trends in online searches for world 
religions, other religions, conventional religious terms, and a host of quasi-religious, spiritual, 
and areligious terms. The results show that, while terms related to institutional religion tend to be 
declining in popularity, many terms related to minority religious traditions and terms related to 
general spirituality are increasing in popularity. Nevertheless, searches for institutional religion 
still dominate the overall volume of religious searching. Comparisons with data from the General 
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Religion and religiosity are notoriously difficult to measure, but there have been 
significant strides in the past hundred years or so. In that time frame, local community surveys of 
religion have given way to polls and academic surveys (Wuthnow 2015), many of which are 
international, nationally representative, longitudinal, and replete with questions about religion. 
The Association of Religion Data Archives (theARDA.com), founded in 1997, now houses many 
of these data collections and provides researchers free access to them.  
This proliferation of data and their availability over time has spawned many creative 
methods to measure religion. For example, hundreds of scales and indices of religiosity have 
been created (Hill and Hood Jr. 1999; Hill and Pargament 2017). Multidimensional models have 
developed since around the middle of the twentieth century (Fukuyama 1961; Glock 1962; Wach 
1944) and continue to be improved upon today with new data and analytical techniques (Chao 
and Yang 2018; Pearce, Hayward, and Pearlman 2017). More recently, attention has been given 
to indirect and implicit measures of religiosity (Jong, Zahl, and Sharp 2017) and person-centered 
approaches (adams, Schaefer, and Ettekal 2020; Pearce, Foster, and Hardie 2013). Many religion 
researchers are also taking advantage of the digital data available online today (Cheruvallil-
Contractor and Shakkour 2016; Salganik 2017), which often provide unobtrusive measures of 
religiosity, such as data from search queries (Jansen, Tapia, and Spink 2010; Wan‐Chik, Clough, 
and Sanderson 2013), Google NGrams (Finke and McClure 2017), and Amazon purchase 
networks (Porter and Bader 2017).  
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 Despite all of this recent and continuing progress, there is still much room for 
improvement in the measures and methods used to study religion (Finke and Bader 2017; Martí 
2014). As a recent example that illustrates the timeliness of this topic, the December 2018 issue 
of the Journal for the Scientific Study of Religion had a forum pertaining to measuring religious 
identification (or affiliation) that included nine different papers. In fact, some of the 
methodological progress on studying religion is so recent (e.g., big data analysis on unobtrusive 
measures) that additional research is needed to push these developments past their infancy. In 
other words, the time is rife with opportunity for new data, methods, and ideas in the sociology 
of religion that can push the field forward. In response to this opportunity, this dissertation will 
use three different data sources and several innovative methods to contribute to sociological 
approaches of measuring and modeling religiosity. This will be accomplished through the 
production of three papers, outlined individually below. 
 The first paper will use confirmatory factor analyses within a structural equation 
modeling framework (Bollen 1989) to estimate a measurement model of religiosity from 
adolescence through the transition to adulthood. This is an expansion and continuation of recent 
work in this area (Pearce et al. 2017) and will use four waves of data from the National Study of 
Youth and Religion. While many multidimensional models of religiosity have been proposed 
over the years across a range of samples, most are cross-sectional and use small or non-
representative samples (Cornwall et al. 1986; King and Hunt 1969, 1972; Levin, Taylor, and 
Chatters 1995). This prohibits the detection of changes over time and at critical junctures in the 
life course (e.g., finishing college, getting married, and having a child). Thus, the first paper will 
extend a theoretically-motivated measurement model of religiosity from adolescence into early 
adulthood, evaluating the model for its overall fit and components of fit across this period in the 
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life course. It will also go beyond this measurement portion and explicitly model change in each 
of the distinct dimensions over time. To accomplish this task, autoregressive latent trajectory 
models will be used (Bianconcini and Bollen 2018; Bollen and Curran 2004), which account for 
the effects of each dimension’s prior values on itself, in addition to a latent growth process that 
may be simultaneously governing the change. Other contextual variables, such as family 
background and sociodemographic characteristics, as well as time-varying life course changes, 
will be incorporated in the predictions of each dimension over time. Thus, the results will show 
how an array of different dimensions change and respond to life course transitions over a crucial 
developmental period. 
The second paper will address another shortcoming of sociological research on religion: 
very little attention is given to religious knowledge. At the macro level, religious knowledge is 
becoming increasingly important as religious pluralism grows and diverse religious groups come 
into contact with each other. This has prompted several scholars to call for improved religious 
literacy in the population (Moore 2010; Prothero 2007; Prothero and Kerby 2015) for its 
potential to create a robust tolerance for religious differences. At the micro level, studies of 
individual religiosity almost never measure religious knowledge. In other words, researchers 
either suppose people are knowledgeable about their religion or that religious knowledge is 
irrelevant (or inconsequential) for understanding personal religiosity. Unfortunately, there is little 
research on religious knowledge and only a few attempts to measure it, which hinders research 
on both of these fronts. 
This paper will capitalize upon rich and unique survey data from the Pew Religious 
Knowledge Survey (2010) to theorize about the structure of religious knowledge and to evaluate 
a range of new survey measures designed to measure religious knowledge across a range of 
 4 
religious traditions. This will be accomplished using confirmatory factor analyses within a 
structural equation modeling framework (Bollen 1989). As an application to personal religiosity, 
and as an external validity check, this paper will also evaluate the strength of the correlations 
between dimensions of religious knowledge and other dimensions of religiosity on a Christian 
sample. Overall, these analyses will lay the groundwork for future researchers to incorporate 
religious knowledge components into survey collections, interviews, or other data analyses, and 
will suggest theoretical avenues for which research on religious knowledge may continue. 
 Finally, the third paper will take a broader approach to measuring religiosity and will 
analyze data from Google searches at the national level using Google Trends. Specifically, these 
analyses will use time series models to estimate trends for a wide array of search terms related to 
institutionalized world religions, other religions, general forms of spirituality or spiritual 
practice, and nonreligion. Analyses will cover the time period from 2004 to 2019, and will thus 
provide a longitudinal picture of changing population-level interests over nearly two decades. 
Because Google Trends aggregates individual-level searches, other scholars have argued, and 
provided evidence for, the claim that these data can serve as reasonable proxies for broader 
societal characteristics, such as religiosity (Scheitle 2011). Indeed, Google Trends has recently 
been used to study a range of similar phenomena, such as population-level interest in science 
(Baram-Tsabari and Segev 2011) and the environment (Mccallum and Bury 2013). Accordingly, 
this paper will further our understanding of the religious and spiritual trends taking place in the 
U.S., capitalizing on an unobtrusive approach that offers unique advantages over survey and poll 
research, which has dominated the study of religious trends over time (Gorski and Altinordu 
2008; Wuthnow 2015). For additional external validation, however, these analyses will also 
compare relevant terms from Google Trends to approximate counterparts from the General 
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Social Survey. By providing a macro-level analysis of U.S. interest in religious and spiritual 
search terms, this research will contribute to our understanding of macro-level changes in 
religiosity and spirituality over the last two decades.  
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CHAPTER ONE: A MULTIDIMENSIONAL MODEL OF RELIGIOSITY FROM 
ADOLESCENCE THROUGH THE TRANSITION TO ADULTHOOD 
 
Religion plays an important role in individuals’ lives throughout the life course. While 
relatively little work has been done on religion during childhood (Cooey 2010), much more work 
has been done on religion during adolescence (Pearce and Denton 2011; Smith and Denton 
2005), the transition to adulthood (Arnett and Jensen 2002; Barry et al. 2010; Chan, Tsai, and 
Fuligni 2015; Smith and Snell 2009), adulthood (Hayward and Krause 2015; McCullough et al. 
2005; Schwadel 2011), and late life (Hayward and Krause 2014; Krause 2016). One overarching 
theme from this research is that religion remains pervasive and influential in the lives of 
individuals, in a number of different ways, at each of these distinct time points. Another 
overarching theme is the heterogeneity of trajectories that religious development can follow, 
ranging everywhere from stability to recurrent change (Ingersoll-Dayton, Krause, and Morgan 
2002). 
 In addition to these major life course themes, another dominant thread of research on 
religion – even across scholarly fields – is that it is best conceptualized as a multidimensional 
construct (Hill and Pargament 2017; Idler et al. 2003; Pearce, Hayward, and Pearlman 2017; 
Saroglou 2011). Scholars have long recognized that people can be religious in myriad ways, and 
these various aspects of religiosity have often been organized into multidimensional models – a 
literature that spans over fifty years (see (Fukuyama 1961; Glock 1962; King 1967) for some of 
the earliest examples), and is still being revised and updated today, especially in the fields of 
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psychology and health (Chao and Yang 2018; Fetzer Institute 1999; Joseph and DiDuca 2007; 
Kendler et al. 2003; Pearce et al. 2017; Saroglou 2011). 
Despite the progress that has been made in both life course studies of religion and the 
multidimensionality of religion, there is little work at the nexus between them. This shortcoming 
has two facets. First, we do not know much about how, if at all, the multidimensionality of 
religiosity varies by stage in the life course. Unfortunately, most multidimensional models of 
religiosity do not adequately incorporate life course considerations into their designs. For 
example, this is the case when the dimensionality of religion is presented as stagnant rather than 
as subject to change in response to aging, developmental periods, or important life events. This is 
also the case when proposed models of religiosity are only validated on cross-sectional data and 
not cross-validated on populations experiencing different phases of life or undergoing different 
life course transitions. Thus, the first aim of this paper is to analyze a multidimensional model of 
religiosity at multiple time points that span a critical developmental period – that between 
adolescence and young adulthood.  
The second facet of the research gap at the nexus of life course theory and the 
dimensionality of religion pertains to change over time. While studies on the trajectories of 
religious change over time are increasing, the emphasis in most of this research is on patterns of 
change among singular measures of religiosity (e.g., religious service attendance). These are 
useful in a number of ways, but these single indicators may also be reflective of latent 
dimensions of religiosity that are driving their change, and are substantively more meaningful, 
but are not examined in their own right. Further, different dimensions of religiosity may differ in 
their responsiveness to changes in life stage or significant life events, and thus they warrant 
individual consideration of their own. Therefore, the second aim of this paper will be to model 
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change in multiple dimensions of religiosity over time, examining how and why different 
dimensions are affected by life course stages and transitions. 
To accomplish both aims of this paper, this work will build upon a recently validated, 
five-dimensional model of religiosity during adolescence that was based on data from the first 
two waves of the National Study of Youth and Religion (Pearce et al. 2017). For the first aim, 
this five-dimensional model will be replicated, using confirmatory factor analysis, on the young 
adult sample from the National Study of Youth and Religion (Waves 3 and 4). It will also be 
replicated on the full sample (Waves 1-4), which spans approximately 10 years of available data 
through four repeated surveys, as individuals age from adolescence into young adulthood. For 
the second aim, each of these five dimensions will be modeled, individually, across all four 
waves of data using autoregressive latent trajectory models (Bianconcini and Bollen 2018). 
These models combine the best components of both autoregressive and growth curve modeling, 
while also being flexible enough to account for a range of covariates that are relevant to both 
religious development and life course transitions over time. 
THEORETICAL BACKGROUND 
 
Religiosity During Adolescence 
 
 The most comprehensive works on religiosity during adolescence support the contention 
that adolescents are religious in many ways and that it affects their lives in many ways (Pearce 
and Denton 2011; Pearce, Uecker, and Denton 2019; Smith and Denton 2005). For example, 
adolescents have high levels religious affiliation, belief in God, religious importance, and a host 
of faith-related practices like prayer and scripture reading. As a way to summarize different 
patterns of religiosity during the teenage years, scholars have developed various typologies of 
religiosity (adams, Schaefer, and Ettekal 2020; Pearce, Foster, and Hardie 2013; Smith and 
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Denton 2005). Building upon these works, which recognize patterns of religious beliefs and 
behaviors, in addition to the multidimensionality of religion, Pearce et al. (2017) use a latent 
variable approach to identify five unique dimensions of religiosity during adolescence. The 
authors also test alternative models that combine some of these dimensions, but none were 
superior to the five-dimensional model, suggesting that these five dimensions are distinct yet 
interrelated across two time points during adolescence. It is this model that serves as the 
foundation for the rest of the analyses here. 
Five Dimensions of Religiosity During Adolescence 
 
 Below, each of the five proposed dimensions from Pearce et al. (2017) will be more fully 
defined, as I specifically delineate each dimension and what it encompasses. For a review of the 
motivation behind each dimension and the prior research that informed them, readers are directed 
to the original article. Following these definitions, explanations of how and why they might 
change from adolescence to the transition to adulthood are discussed. 
 (1) Religious Beliefs: convictions or opinions that accept the existence of supernatural or 
metaphysical beings, forces, or meaning systems.  
 (2) Religious Exclusivity: acceptance of moral absolutes, definite right and wrongs, and 
the infallible authority of a meaning system or God(s). 
 (3) External Practice: performance of religious functions in the presence of other 
individuals with similar beliefs performing similar functions.  
 (4) Personal Practice: performance of religious functions in solitude or without overt 
participation from others. 
 (5) Religious Salience: the importance of religion to one’s life, both in absolute terms and 
relative to other sources of belief, meaning, value, or commitment. 
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 In the original study, these dimensions were distinct yet interrelated to one another, 
typically with high correlations, and most of these correlations improved significantly over time. 
Likewise, the dimensions explained a high amount of the variation in each of the observed 
indicators at both waves, indicating that they are reliable measures (Bollen 1989), with most of 
these relationships becoming stronger over time. These improvements in the model components 
over time during adolescence support the idea that religious faith becomes more consistent and 
internalized as individuals gain autonomy to develop their own identities, as opposed to 
following the expectations of their parents or other influential adults (Pearce and Denton 2011). 
Relatedly, the authors argue that Religious Salience is the most central dimension for adolescent 
religiosity, since it is the most highly correlated with each of the other dimensions. 
Extending the Multidimensional Model of Religiosity to the Transition to Adulthood 
 
 Will this five-dimensional model accurately describe the religiosity of individuals 
transitioning to adulthood, though? Or, will it have to be modified to accommodate religious 
change during this period? To contextualize why this model could change during the transition to 
adulthood, the following discussion considers a range of biological and life course factors. 
 To begin, the transition to adulthood overlaps with a period of significant brain 
development and advances in moral and religious reasoning. Day (2017:316) states: 
“There is thus strong empirical evidence, from studies with hundreds of 
participants, across a variety of religious groups, and denominations within 
religious traditions, that there are stages in moral and religious cognition and 
thinking about spiritual sayings that qualify as postformal stages, and that these 
are specific, with the exception of a very small number of adolescents, to 
psychological development and learning in adulthood” (emphasis added). 
 
In other words, the kinds of religious and moral considerations that begin at the onset of 
adulthood are qualitatively different and more sophisticated than those of adolescents. On the 
one hand, this could lead to a more tightly-knit and integrated belief system. On the other hand, 
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though, the pairing of this ability with the cultural norm of identity exploration during this time 
period (Arnett 2004) could lead to an amalgam of beliefs and practices that do not necessarily 
cohere but are still meaningful to the one exercising them. In fact, Chaves (2010) makes the 
argument that people generally do not have neatly cohering belief systems that are adaptable 
across contexts. During the transition to adulthood, this could especially be the case, since life 
tends to be characterized by identity explorations and is less predictable than the times before or 
after it (Arnett 2000, 2004). Because individuals’ peers are also experiencing this period of rapid 
change simultaneously, young adults have a tendency to “honor diversity” and shy from 
judgment (Smith and Snell 2009); this could lead to increasingly relativistic, and perhaps even 
unorthodox, religious views in themselves (Arnett and Jensen 2002). In a multidimensional, 
longitudinal framework, evidence for this effect would be weakening correlations during this 
time period between dimensions such as Religious Beliefs and Religious Exclusivism with other 
dimensions of religiosity. 
 As a counterpoint, however, the cognitive advancements during the transition to 
adulthood that facilitate moral reasoning could lead to more internal consistency when it comes 
to religious beliefs. Additionally, the increasing autonomy one develops during this period could 
facilitate individuals bringing their religious beliefs, practices, salience, and so on, into 
agreement, since they are better able to enact their preferences than they were during 
adolescence. In a multidimensional, longitudinal framework, evidence for this effect would be 
strengthening correlations during this time period between dimensions such as Religious Beliefs 
and Religious Exclusivism with other dimensions of religiosity. 
 Beyond biological changes associated with aging, the transition to adulthood is also filled 
with social and life course transitions, making it the most demographically dense period of the 
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life course (Rindfuss 1991). Relatedly, Arnett (2000, 2004) has argued that the period between 
ages 18 and 29 is marked by identity explorations, instability, self-focus, “feeling in-between,” 
possibilities, and optimism.1 It is during this time period that many individuals leave home for 
the first time, enroll in a college program, have short-term relationships, develop an identity for 
themselves, pick-up part-time jobs, switch residences, and seek out new experiences that come 
with the relative freedom they are experiencing. In regard to how this unique period of the life 
course affects religious belief and practice, Smith and Snell (2009:75–87) note a number of 
factors that may have a negative effect on religiosity: disruptions, distractions, differentiation, 
postponed family formation and childbearing, keeping options open, honoring diversity, self-
confident self-sufficiency, self-evident morality, partying, hooking up, having sex, and 
cohabiting. Many of these are related to the identity explorations and freedom associated with 
this time period (Arnett 2000, 2004). Indeed, this is often a period marked by low religiosity 
overall, though not necessarily lower now than in decades past (Smith and Snell 2009).2  
 Two particular transitions that often happen by this time period, or during this time 
period, are the transition to sexual intercourse and the start of cohabiting relationships. Just over 
half of 18-year-olds report having had sexual intercourse, but this increases to about 75 percent 
by age 20 (Abma and Martinez 2017). Younger cohorts are increasingly likely to have premarital 
sex compared to older ones (Wu, Martin, and England 2017), and by age 29, more than half of 
women have cohabited with a romantic partner outside of marriage (Kennedy and Bumpass 
 
1 It is important to note here that Arnett’s arguments are based on his developmental theory of “emerging 
adulthood,” which is often criticized for being only, or mostly, applicable to socially privileged individuals, 
particularly those who are enrolled in college, at least middle-class, and white. For recent overviews of these 
critiques, see Cote (2014) and Syed (2016). For an example of “expedited” adulthood – a shortened path to 
adulthood – by less privileged youth, see Deluca, Clampet-Lundquist, and Edin (2016). 
 
2 Some recent evidence suggests that successive cohorts in the U.S. (and other countries) are less religious than the 
one(s) prior (Voas and Chaves 2016). However, this report does not contain a direct comparison of young adults 
within each cohort. 
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2008). These are notable transitions because, not only are they increasingly common during the 
transition to adulthood, but both premarital sex and cohabitation are predictive of subsequent 
declines in religiosity (Thornton, Axinn, and Hill 1992; Uecker, Regnerus, and Vaaler 2007; 
Vasilenko and Lefkowitz 2014). 
 The latter half of the transition to adulthood – the late 20s – on average, are more likely 
to contain major family transitions than the early 20s. The estimated mean age at marriage in the 
United States is now at an all-time high for both males (29.5 years) and females (27.4 years) 
(U.S. Census Bureau 2017). The birth rate for women ages 25-29 is about 35% higher than for 
20-24 year-olds, and the average age at first birth is 26.4 years (Martin et al. 2017). During this 
time period, most people finish their educational pursuits and enter a period of relative stability 
compared to the years just prior (Arnett 2004). 
Compared to the period of markedly low religiosity during the earlier part of the 
transition to adulthood, the latter half of the transition tends to be associated with slightly higher 
religiosity overall (Ryberg, Harris, and Pearce 2018), perhaps due to the family-related changes 
taking place. For example, getting married and having a child have been associated on numerous 
occasions with bringing people back to institutional religion or increasing religiosity for those 
already religious (Roof 1999; Schleifer 2015; Schleifer and Chaves 2017; Stolzenberg, Blair-
Loy, and Waite 1995; Thornton et al. 1992; Uecker, Mayrl, and Stroope 2016; Wuthnow 2007).  
 In light of this discussion, there are competing expectations for if, and how, the five-
dimensional model may change compared to adolescence. On the one hand, it could be expected 
that the model will not describe young adult religiosity as well as it does adolescent religiosity, 
particularly for the early part of the transition to adulthood. This would be indicated by poorer 
overall model fit, which would suggest that the hypothesized dimensions, and relationships 
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between them, do not reflect the data as accurately as they did during adolescence. Given the 
association of this time period with various personal, social, and geographical transitions, it 
could be expected that the relationships between different dimensions will, in general and on 
average, weaken or fail to improve from adolescence. This could result from the tendency of this 
age group to experiment with new religious practices and beliefs and to have irregular, transient 
commitments. This would be indicated by weaker correlations between the dimensions of 
religiosity during young adulthood, which would suggest religious profiles are not as consistent 
across dimensions as they were previously. Nevertheless, it could also be expected that the five-
dimensional model of religiosity will improve during the transition to adulthood. After all, some 
of the transience and instability of the initial period of the transition (e.g., during ages 18-22), 
will eventually subside and family transitions that bring people back to institutionalized religion 
become more common with age. Individuals also gain more autonomy during this time period to 
enact their preferences, and thus may have improved alignment between dimensions of their 
religiosity. These kinds of effects would be reflected by improved overall model fit, suggesting 
that they hypothesized model better explains the observed data for young adults, and increased 
correlations between the religiosity dimensions, suggesting that religious profiles become more 
internally consistent across dimensions. 
Changes in Religious Dimensions Over Time from Adolescence to Adulthood 
 
In addition to evaluating the multidimensional model during the transition to adulthood, 
this study will also estimate changes within specific dimensions over time based on some of the 
life course factors just discussed. Several studies present similar analyses but important gaps 
remain. For example, Petts (2009) uses growth curve modeling to estimate trajectories of 
religious attendance during the transition from adolescence to young adulthood. Missing from 
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this analysis, though, is attention to the other dimensions of religiosity. While religious 
attendance is one of the most popular measures of religious practice, it is only one indicator and 
may not reflect religious practices more broadly. Further, the respondents in Petts (2009) only go 
up to age 25, though the transition to adulthood generally extends beyond that. In a similar 
analysis, Desmond, Morgan, and Kikuchi (2010) use growth curve modeling to predict religious 
attendance and importance of religious faith during the transition from adolescence to young 
adulthood, but again the primary limitation is the lack of outcomes reflecting the 
multidimensionality of religion. 
Lee, Pearce, and Schorpp (2018) use latent class analysis to identify pathways of 
religious change from adolescence to adulthood (up to age 32) using combinations of four 
religious indicator variables: religious affiliation, religious attendance, religious salience, and 
frequency of prayer. However, these variables are not assessed individually, but only as part of 
distinct pathways. Further, two life course variables of particular interest, getting married and 
having a child, are only included as measures at the final wave of analysis; thus, their effects on 
the prior time points cannot be determined. Finally, Smith and Snell (2009) devote a chapter to 
modeling religious trajectories beginning in adolescence, but their data only go up to about age 
23 and their trajectories are based on an index combining religious attendance, importance of 
faith, and frequency of prayer. Thus, the trajectories of distinct religious dimensions are missing, 
as well as data from the latter part of the transition to adulthood. Other longitudinal studies of 
religious development from adolescence through the transition to adulthood have similar 
shortcomings as those discussed above so are not described individually here (Aalsma et al. 
2013; Chan et al. 2015; Denton and Uecker 2018; Hall, Edwards, and Wang 2016; Vasilenko and 
Lefkowitz 2014). 
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In sum, the current studies that have modeled religious trajectories through the transition 
to adulthood have not contained a broad scope of religious indicators, have not incorporated 
time-varying life course transitions, have not had enough data to go from adolescence through 
the entire transition to adulthood period, or have not been able to account for prior (lagged) 
values of religiosity in predicting change. This analysis seeks to advance research in this area, 
respectively, by 1) modeling five distinct dimensions of religiosity with numerous indicators 
each, 2) incorporating time-varying life course transitions into each model, 3) using data that 
cover the span of ages from 13-28, and 4) explicitly modeling autoregressive effects of religion 
alongside those of other covariates. As a result, these analyses will have significant advantages 
over prior studies and will greatly contribute to our understanding of religious development from 
adolescence through the transition to adulthood. 
DATA AND METHODS 
 
Data from four waves of the National Study of Youth and Religion (NSYR) are used for 
analyses. The NSYR is a nationally-representative, longitudinal survey of 3,290 youth and one of 
their parents. It also includes an oversample of 80 Jewish respondents and their parents, bringing 
the total sample to 3,370 initial participants. Data collection for Wave 1 began in 2002 using a 
random digit dial (RDD) method to contact participants. Adolescent respondents were between 
13-17 years old at Wave 1 and 23 to 28 years old by Wave 4. The second, third, and fourth 
waves of data collection were conducted in 2005, 2007, and 2012, respectively. Comparisons of 
the NYSR with Census data and other national surveys of youth, such as the National 
Longitudinal Study of Adolescent to Adult Health and Monitoring the Future, confirm its 
representativeness at Wave 1 without bias from sampling or nonresponse. For more information 
on the NSYR, see National Study of Youth and Religion (2008) or Smith and Denton (2005).  
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For these analyses, data from all four waves of the NYSR are used. Due to loss from 
attrition, the full sample at Waves 2, 3, and 4 contains 2,604, 2,432, and 2,144 respondents, 
respectively. However, the missingness within wave on the variables of interest here was very 
low – less than 6 percent at any given wave. For the measurement models, the subsequent 
analyses are limited to respondents with full data across all four waves (N = 1,539).3 For the 
longitudinal models in the second part of the analysis, the incorporation of baseline and time-
varying covariates across waves further reduces the sample to 1,474 respondents with full data. 
Measurement Model Indicator Variables 
 
 The measurement model from Pearce et al. (2017) that will be replicated here has five 
latent variables and 21 indicator variables. The full wording and coding of these 21 variables are 
shown in Table 1.1. Each indicator has been given a shortened name for display in the table.4 
Religious Beliefs has six binary indicators that reflect whether respondents believe in 1) the 
afterlife, 2) angels, 3) demons, 4) miracles, 5) God, and 6) a final judgment day. Religious 
Exclusivity has four binary indicators for whether respondents 1) have tried to convert someone, 
2) think that people should only practice one religion, 3) think that truth is only in one religion, 
and 4) think that people should not pick and choose beliefs from a religion. External Practice 
includes religious service attendance (ranging from 1 – never to 7 – more than once a week) and 
three binary indicators that reflect whether respondents 1) pray with their parents, 2) participate 
in a religious group, and 3) have shared their faith with someone in the past year. Personal 
Practice is reflected by how often respondents pray (ranging from 1 – never to 7 – many times a 
 
3 However, results were substantively similar using all available information through a pairwise present treatment of 
missing data. 
 
4 Some indicator names were changed slightly from the original names given in Pearce et al. (2017). These include 
“Judge Day” (changed to Judgement), “Practitioners” (Practice), “View truth” (Truth), “Pick/choose” (Choose), 
“Pray parents” (Parents), “Share faith” (Share), “Prayer” (Pray), and “Day of rest” (Sabbath). 
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day), how often they read from religious scriptures to themselves alone (ranging from 1 – never 
to 7 – many times a day), and two binary indicators for whether they 1) fasted or practiced 
another spiritual discipline or 2) practiced a weekly day of rest to keep the Sabbath. Finally, 
Religious Salience is captured by how important respondents consider their religious faith to 
their daily life (ranging from 1 – not important at all to 5 – extremely important) and two binary 
indicators reflecting 1) if they would do what God (or scripture) says is right in an ambiguous 
situation and 2) whether they made a commitment to live their lives for God. 
[Table 1.1 about here] 
 Descriptive statistics for all indicator variables are shown in Table 1.2. As can be seen 
from the means in Wave 1, the sample is moderately religious as adolescents. Regarding 
religious beliefs, about 85 percent believe in God and between 40 and 70 percent believe in the 
afterlife, angels, demons, miracles, and a coming judgment day. While a little less than a third 
would agree that truth is found exclusively in one religion, more than half have tried to convert 
someone. The mean value of attendance (4.11) indicates that respondents attend services just a 
little more than once a month, on average. Relatedly, on average, respondents pray more than 
once a week (mean = 4.32), read scripture a little less than once or twice a month (mean = 2.56), 
and say that religion is between “very” and “extremely” important to how they live their lives 
(mean = 3.43). 
[Table 1.2 about here.] 
 It is also important to note from these descriptive statistics the presence of both stability 
and change in the sample between Waves 1 and 4. For example, belief in the afterlife stays 
nearly constant at 50 percent. Belief in demons actually increases slightly. Most of the other 
indicators – across different dimensions – suggest modest decline: belief in angels drops from 
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about 62 percent (Wave 1) to 55 percent (Wave 4). The percentage of people who have tried to 
convert someone else drops from 54 percent to 44 percent, while those fasting or practicing a 
spiritual discipline drops from 24 percent to 17 percent. Notably, while there are no appreciable 
increases in any indicator across time, there are several appreciable decreases. Belief in a final 
judgment day drops over 20 percentage points between Waves 1 and 4, participation in a 
religious group drops nearly 40 percentage points, and attendance drops from more than monthly 
(mean = 4.11) to more than a few times per year (mean = 2.66). In sum, the overall picture is one 
of gradual, decreasing religiosity, yet there are a few stable measures and a few measures 
showing steep declines. 
Analytic Strategy 
 
 Model confirmation at Waves 3 and 4. Figure 1.1 shows a visual of the proposed 
measurement model at a cross-sectional and unspecified time point. The ovals represent the 
latent dimensions of religiosity while the observed indicators are positioned in rectangles. The 
arrows emanating from the latent variables to the observed indicators illustrate that the latent 
variables are hypothesized to directly affect the indicators. Each indicator also has a single-
headed arrow pointing to it on the opposite side of the latent variable – this indicates its error 
term, as it is not presumed to be a perfect measure of the latent variable. 
[Figure 1.1 about here.] 
 Figure 1.2 positions the cross-sectional measurement model from Figure 1.1 into a 
longitudinal framework. To avoid cluttering the diagram, individual indicator variables and their 
errors are not shown, but they remain the same as in Figure 1.1. In this figure, the proposed 
model spans four time points (in this case, waves of data). Pearce et al. (2017) estimate the left 
half of this diagram using the NSYR. The first part of the analyses here will estimate the right 
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half of this figure (Waves 3 and 4, together) and then the entire figure (a model that spans all 
four waves). This will test whether the proposed model from Pearce et al. (2017) fits the data 
well for the young adult sample and for the entire span between adolescence and young 
adulthood. A good-fitting model would provide support for this five-dimensional typology of 
religiosity beyond just adolescence and into adulthood. 
[Figure 1.2 about here.] 
 These models will be fit using confirmatory factor analysis (CFA) within a structural 
equation modeling framework (Bollen 1989). The general measurement model can be depicted 
by the expression: 
𝒁 =  𝜶 +  𝚲𝐋 +  𝛆 
where Z is the vector of all observed variables (indicators), 𝜶 is the vector of intercepts, 𝚲 is the 
matrix of factor loadings, 𝐋 is the vector of all latent variables, and 𝛆 is the vector of error terms 
(Bollen 1989). For the longitudinal models estimated here (Waves 3-4 and then Waves 1-4), all 
latent variables are allowed to correlate with each other, and the errors of each indicator variable 
are allowed to correlate with themselves at different waves. To scale the latent variables, each of 
their means are set to zero and their variances constrained to one. 
Analyses are conducted using Mplus version 8.3 (Muthen and Muthen 1998). Because 
the measures are ordinal or binary, the weighted least squares estimator (WLS) is used, which 
has been shown to produce consistent parameter estimates, correct standard errors, and accurate 
fit statistics for categorical indicator variables (Bollen 1989).  
 Standard measures of global model fit are used to evaluate the estimated models: the chi-
square test statistic, Comparative Fit Index (CFI), Tucker Lewis Index (TLI), root Mean Square 
Error of Approximation (RMSEA), standardized root mean squared residual (SRMR) and a 
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modified version of the Bayesian Information Criterion (BIC). While there is no clear consensus 
on the requisite values of each fit statistic needed to accept a model, evidence in favor of the 
models generally includes small, non-significant chi-square test statistics, CFI and TLI values 
greater than .95 and close to an ideal fit of 1.0, RMSEA values less than .06, SRMR values less 
than .08, and BIC values less than zero (Bollen 1989; Bollen and Curran 2006; Hu and Bentler 
1999; Kline 2015; Raftery 1995; Schwarz 1978). Because no single measure of fit provides a 
perfect model assessment, it is recommended that researchers consider multiple fit statistics in 
combination with each other when assessing a model (Bollen 1989), as will be done here. 
The longitudinal model spanning all four waves will also be compared to several 
alternative specifications that combine dimensions of religiosity. For these, I repeat the same chi-
square difference tests as those from Pearce et al. (2017). The alternative specifications include 
models that combine: 1) Religious Salience and Personal Practice, 2) External Practice and 
Personal Practice, 3) Religious Exclusivity and Religious Beliefs, and 4) all five latent variables. 
These chi-square difference tests will show whether the five-dimensional model is a stronger 
representation of the data than the more parsimonious model that combines latent dimensions 
(i.e., treats them as a singular dimension within wave and across time). 
Finally, after assessing global model fit at each wave, components of fit will be 
evaluated. These include correlations of latent variables, factor loadings, and explained variance 
in each of the observed indicator variables.  
 Modeling change over time. The second part of the analysis will go beyond the 
description of the five-dimensional model and will model change in each religious dimension 
over time. Specifically, this part of the analysis will use latent variable (LV) autoregressive latent 
trajectory (ALT) models (Bianconcini and Bollen 2018; Bollen and Curran 2004) and will 
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incorporate both time-invariant and time-varying covariates to model change in each dimension 
of religiosity over time. One particular strength of these models is that they combine the 
desirable features of both autoregressive models and growth curve models, which have often 
been presented as competing models for longitudinal data (Bollen and Curran 2004). In other 
words, the ALT framework allows for both an autoregressive component, where prior values of a 
dependent variable can have direct effects on its subsequent values, and a latent trajectory, where 
individuals are allowed to have unique intercepts and slopes over time for repeated measures. 
While there is no empirical precedent for the ALT model specifically for religious change, 
theory would suggest that this model is warranted. For example, numerous studies have shown 
religion indicators at prior time points to be strongly predictive of religion indicators at current 
time points (Denton and Uecker 2018), and there is a great deal of continuity in religious beliefs, 
practices, and affiliations of religiosity throughout life, despite much research being focused on 
change (Bengtson et al. 2015; Lee et al. 2018; Pearce and Denton 2011; Smith and Snell 2009). 
This warrants the inclusion of an autoregressive component to any models of religious change 
over time. On the other hand, empirical examples of growth curve modeling for religious change 
provide evidence that individuals vary in both their starting value and trajectories on a number of 
religion indicators (Desmond et al. 2010; Petts 2009). Thus, this warrants the inclusion of latent 
curve trajectories in models of religious change over time. No study has combined these two into 
a single approach via the ALT model. A visual diagram, illustrating these three competing 
models, is presented in Figure 1.3.5 The models in the figure each depict a single latent variable 
 
5 Because no prior analysis has directly compared these modeling approaches, I estimated each of these three 
(unconditional) models for all five dimensions of religiosity over time. Results showed that they all fit the data well, 
so analyses continued on with the ALT model since it is the most theoretically justifiable. Additionally, when the 
autoregressive component of the ALT model was constrained to be equal across time, the model fit equally as well, 
or better, than the model in which it could vary by time. Thus, I retain this constraint for the conditional ALT 
models since it is the more parsimonious choice. 
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measured by three indicator variables at four time points. They could apply to any of the 
religiosity dimensions discussed here. 
[Figure 1.3 about here.] 
 The ALT model at the bottom of Figure 1.3 can also be modified to account for 
additional covariates. This model, known as the conditional ALT model, is the focal model of 
these longitudinal analyses, since both family characteristics and life course transitions are of 
interest as predictors of the latent dimensions of religiosity. A visual diagram of the conditional 
ALT model is depicted in Figure 1.4. 
[Figure 1.4 about here.] 
In this model, we have observed indicator variables, 𝑦𝑖𝑗𝑡, which are influenced at each wave by 
the religion latent variables, 𝜂𝑖𝑡, that they reflect. Each religion variable, from the second wave 
onward, is predicted by its value at the prior wave, 𝜌𝑡,𝑡−1 (the autoregressive component), the 
growth curve intercept, 𝛼, and the growth curve slope, 𝛽. The set of time-varying covariates, 
Υ𝒙𝑡𝑿𝑖𝑡, affects the religion latent variables, 𝜂𝑡,𝑡=1−4, at each wave. The growth curve 
components, 𝛼 and 𝛽, and the religion latent variable at the first time point (Wave 1), 𝜂1, are also 
predicted by a set of time-invariant characteristics, Υ𝛼𝒁𝑖 , Υ𝛽𝒁𝑖 , and Υ𝒛1𝒁𝑖 , respectively. This 
model (depicted fully in Figure 1.4) is estimated for each of the five latent variables from the 
measurement model above, with all the same indicators as shown in Tables 1.1 and 1.2. 
Time-invariant covariates. The time-invariant covariates are hypothesized to predict 𝜂1, 
𝛼, and 𝛽. Thus, any effect they have on dimensions of religiosity at later time points (Waves 2-4) 
are theorized to be indirect through 𝜂1, 𝛼, and 𝛽. These covariates all come from the baseline, 
Wave 1 survey. As parental religiosity is crucial for understanding both the baseline and change 
of religious trajectories over time (Myers 1996; Petts 2009; Smith and Denton 2005), two 
 27 
variables for parental religiosity are included: parental religious attendance (ranging from 0 – 
never to 6 – more than once a week) and parental religious importance (ranging from 0 – not 
important at all to 5 – extremely important). Other covariates likely to affect both baseline and 
growth components of religious change (Smith and Denton 2005) that are included here are age 
(13-17), race (white as referent, black, Hispanic, and other), whether respondent lives in the 
south (0 – no, 1 – yes), and religious tradition (conservative Protestant as referent, mainline 
Protestant, Black Protestant, Catholic, other religion, and unaffiliated). 
Time-varying covariates. These variables are hypothesized to have contemporaneous 
effects on the latent dimensions of religiosity at each wave. These include important life course 
transitions and characteristics that have been shown to affect religiosity, as discussed in the prior 
section. The first two covariates are dummy indicators for whether or not respondents live with a 
parent (0 – no, 1 – yes) or are currently enrolled in college (0 – no, 1 – yes).  
The next covariate is denoted as “relationship status” and is a categorical variable that 
places respondents into one of four categories: married, cohabiting with a romantic partner, 
single and sexually active, or single and sexually inactive. The value of this typology is that it 
distinguishes between unmarried respondents; since both cohabitation and sex outside of 
marriage are inversely associated with religiously, yet do not necessarily overlap with each other, 
it is important to allow their effects to vary. Further, this typology does not conflate marital sex 
with nonmarital sex, which a dummy variable for sexual activity alone would do. Since only 
nonmarital sex would be theoretically expected to decrease religiosity, this distinction is 
important. Finally, “sexually active” here means the respondent has had sex within the last 
month. Because this is a contemporaneous, time-varying measure, this is more appropriate than 
using a dummy variable for having ever had sex, which by Waves 3 and 4 could be referring to a 
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behavior that happened a decade ago. Theoretically, if non-marital sex leads one to feel guilt or 
cognitive dissonance about violating religious teachings (Uecker et al. 2007), that effect should 
be captured by a recent measure of sexual activity rather than a measure of any lifetime sexual 
activity. In the models here, the referent category for this relationship status variable is single 
and sexually active people. In Wave 1 only, no adolescent respondent was married or cohabiting, 
so this variable simply becomes a dummy variable for single and sexually inactive.  
Finally, the last time-varying covariate in this analysis is the number of children that live 
with the respondent at least half the time. Unfortunately, this question was not asked at Waves 1-
3, so it is introduced in Wave 4. The values range from 0 to 5. Descriptive statistics for all time-
invariant and time-varying covariates are shown in Table 1.3. The sample size decreases slightly 
from the measurement model (from 1,539 to 1,474) due to missing data on these covariates, 
though the descriptive statistics for the indicator variables do not substantively change so they 
are not reproduced here. 
[Table 1.3 about here.] 
As can be seen from Table 1.3, on average, respondents’ parents have moderately high religious 
attendance (mean = 3.33) and importance of faith (mean = 3.94). At baseline, the average age of 
respondents is about 15, the sample is 54 percent female, 77 percent white, 11 percent black, 8 
percent Hispanic, and 5 percent other race. A little over a third (37 percent) are from the south. 
About a third (33 percent) are conservative Protestants, with the next largest groups being 
Catholics (24 percent), mainline Protestants (13 percent), “other” traditions (13 percent), 
unaffiliated (11 percent), and black Protestants (7 percent). 
 The percentage of respondents living with a parent decreases over time, with a 
particularly large drop between Waves 2 and 3. College enrollment is 26 percent at Wave 2, 
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peaks in Wave 3 at 59 percent, and drops below 10 percent at Wave 4. As for relationship status, 
most people are single and sexually inactive at Wave 1, though this group diminishes at each 
subsequent wave. The percentage of people who are single and sexually active, married, or 
cohabiting increases over time. Finally, at Wave 4, the mean number of children is .370, though 
respondents have up to five children. 
RESULTS 
 
Model Confirmation at Waves 3 and 4 
 
Table 1.4 presents the fit statistics for the measurement model at Waves 1-2, Waves 3-4, 
and Waves 1-4. The fit statistics from Waves 1-2 are simply a replication from Pearce et al. 
(2017), but are shown here for comparison. Beginning with Waves 3-4, the model shows good fit 
overall. It has a large and significant chi-square value, but this is common in large samples with 
high statistical power. The CFI and TLI are well beyond a .95 threshold of good fit, and are 
better than those from the Waves 1-2 model. The RMSEA, SRMR, and BIC also all indicate 
good fit, though two of them are slightly weaker than their counterparts from the Waves 1-2 
model. The full longitudinal model, spanning all four waves, has a large chi-square value, but all 
other fit statistics indicate a very strong fit. 
[Table 1.4 about here.] 
Despite having good overall fit, it is possible that a more parsimonious model – one that 
combines dimensions – may fit even better. In Table 1.5, I test four of these alternatives using a 
chi-square difference test between the full longitudinal model and a version of the model in 
which the combined latent variables are constrained to have correlations of 1.0 within each wave 
and equal correlations to every other latent variable within and between waves. The large and 
statistically significant chi-square values for each of these tests of alternative models show that 
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the full model, without these constraints, fit the data better. This provides support for the 
hypothesized five-dimensional model through time. 
[Table 1.5 about here.] 
In Table 1.6, correlations are shown for all within-wave correlations of the latent 
dimensions of religiosity at each time point. Notably, all correlations are high, ranging from .704 
to .883 at Wave 1, .778 to .964 at Wave 2, .792 to .951 at Wave 3, and .787 and .992 at Wave 4. 
Wald tests for statistical significance show whether a correlation increases or decreases 
compared to the prior wave. Out of 30 comparisons to their values at the prior wave, 17 
correlations stay the same, 12 increase in value, and only one decreases in value. Thus, in 
general, these dimensions not only strongly correlate with each other, but are also fairly stable 
over time and, if anything, tend to increase. 
[Table 1.6 about here.] 
As the last part of the measurement model analysis, Table 1.7 shows parameter estimates 
for the factor loadings and R2 values for each indicator. The factor loadings can be interpreted as 
the expected change, in standard deviation units, of the underlying continuous variable of each 
indicator for a one standard deviation increase in the latent variable (Kline 2015). Notably, all 
factor loadings are positive, as expected, and statistically significant. This shows that increases in 
the latent variable produce statistically significant increases in the expected values of the 
indicator variables. Significance tests denote changes in these coefficients compared to the wave 
prior. Most do not change at statistically significant levels, and with two exceptions, all of those 
that do (19) are increases. These increases would indicate that one-unit increases in the latent 
variable are associated with greater expected change in the indicator at those time points 
compared to the points prior. Finally, the right side of Table 1.7 shows the R2 values for each 
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indicator. These values report the percentage of variation in each indicator variable that is 
explained by its latent variable (Bollen 1989). These values are fairly high and the minimum, 
maximum, and average values all increase by wave. The lowest values at each wave are for the 
indicator “fasted,” and they increase over time from .143 (Wave 1) to .277 (Wave 4). This may 
reflect, along with the other increases, that people have increasing autonomy over their behaviors 
as they get older; consequently, the indicators may be better reflections of the latent dimensions 
over time. 
Autoregressive Latent Trajectory Models 
 
 The results for the conditional ALT models are spread between Tables 1.8 and 1.9. Table 
1.8 shows the effects of the latent variables on themselves (the autoregressive components, 𝜌, 
which are constrained equal over time), the effects of the time varying covariates, Υ𝜂𝑖𝑡, on the 
religion latent variables, which are constrained equal over time, the means and variances of the 
religion latent variables, 𝜇𝜂𝑡  and 𝜓𝜂𝑡
2 , respectively, the means and variances of the latent growth 
components, 𝜇𝛼, 𝜓𝛼
2, 𝜇𝛽 , and 𝜓𝛽
2, the covariance of the intercept and slope growth factors 𝜓𝛼,𝛽
2 , 
and the R2 values of 𝜂𝑡, 𝛼, and 𝛽. Table 1.9 shows the effects of the baseline characteristics on 
the growth factors (the intercept, 𝛼, and the slope, 𝛽) and the first, predetermined measure of 
each dimension, 𝜂1. For any index above, t = 1, … 4, representing each of the four waves. 
[Table 1.8 about here.] 
 As seen at the bottom of Table 1.8, the conditional ALT models fit the data well. While 
each model produces a large and statistically significant chi-square value, this is likely due to the 
large sample size. All other fit statistics indicate very good fit. All CFI values are above .95, 
while all TLI values, with one exception (of .949), are also above .95. The RMSEA and SRMR 
are both well beyond their thresholds of good fit in all models (.06 and .08, respectively). 
 32 
Finally, the BIC is substantially below zero in all models, again providing strong support that 
these longitudinal models fit the data well. 
Table 1.8 will now be discussed with respect to each predictor across models rather than 
by model. Beginning with the autoregressive components, 𝜌, all estimates of religion latent 
variables are significantly predicted by their values at prior waves. The coefficients range from a 
low of .191 for Religious Beliefs to a high of .606 for External Practice. These can be interpreted 
as linear regression coefficients. As an example, for every one-unit increase in Religious Beliefs 
at time t, there is an expected .191-unit increase in Religious Beliefs at time t+1, net of other 
predictors in the model. 
 The time-varying, life course characteristics are the next set of predictors. Across all 
models, there are no statistically significant effects of living with one’s parents or attending 
college on any dimension of religiosity. Again, this is net of all other predictors in the model. 
Only one coefficient, that for living with one’s parents on Religious Exclusivity, even obtains 
marginal significance (p < .1). Relationship status, though, seems to make a big difference. 
Relative to being single and sexually active, marriage is associated with significantly higher 
values on all religion latent variables. These coefficients range from a low of .337 to a high of 
.504. Importantly, these effects are net of both prior values of the latent variables themselves and 
the latent growth components. Similarly, people who are single yet sexually inactive also have 
higher expected values on all religion latent variables. The coefficients are smaller in magnitude 
compared to those of married respondents, ranging from .140 to .343. Finally, relative to being 
single and sexually active, cohabiting with a romantic partner is negatively associated with all 
dimensions of religiosity over time, with the exception of Religious Beliefs, which only obtains 
marginal significance (p < .1). 
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 The final time-varying covariate is the number of children one lives with for at least half 
the time. For all five dimensions of religiosity, this predictor is statistically significant and 
positive, ranging from values of .119 on Religious Exclusivity to .253 for Religious Salience. 
This indicates that for every additional child that respondents have, the expected values on all 
dimensions of religiosity increase.  
 The model-predicted means of each latent variable are all trending in the direction of 
decline over time, but their patterns of decline differ. Religious Beliefs fluctuate for the first three 
waves and then level off between waves three and four, External Practice and Personal Practice 
decline fairly steeply after Wave 1 but also level off between Waves 3 and 4, and both Religious 
Exclusivity and Religious Salience start declining at Wave 2 and continue to steadily drop 
through Wave 4. The means of the growth curve components, 𝜇𝛼 and 𝜇𝛽 , indicate their effects on 
the religion latent variables at Waves 2-4. Notably, the intercept component does not reach 
statistical significance across models. The slope component, though, is statistically significant 
and negative for Religious Exclusivity only. This indicates that, controlling for the effects of all 
other predictors in the model (including the autoregressive components), there is a declining 
growth trajectory of Religious Exclusivity over the time period between Waves 2-4. 
 The last set of parameter estimates in Table 1.8 shows residual variances for each religion 
latent variable at Waves 1-4, 𝜓𝜂
2
1−4
, along with the residual variances of the growth curve 
intercept, 𝜓𝛼
2, and slope, 𝜓𝛽
2, for each model. Beginning with the religion latent variables, all 
have positive and statistically significant residual variances across models, indicating that there 
is significant individual variability in the means of these estimates. For all but Religious 
Exclusivity (which obtains marginal significance), there is significant variation around the 
growth curve intercepts. For Religious Beliefs and External Practice, there is significant 
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variation around the growth curve slopes. Lastly, the covariances between the growth curve 
intercepts and slopes, 𝜓𝛼,𝛽
2 , indicate the extent to which values on the intercepts and slopes vary 
together. Thus, the negative covariance values for Religious Beliefs and External Practice 
indicate that higher values on the intercept or slope are associated with lower values on the other. 
 The final part of Table 1.8 shows the R2 values for each religion latent variable and both 
latent curve components. These indicate the proportion of variability explained in these variables 
by their predictors in the model. As expected, the R2 values for each religion variable are lowest 
at Wave 1, since it is treated as predetermined and is not influence by the growth process. These 
values range from .375 to .731. The R2 values increase for Waves 2-4 across models, varying 
between .767 and .866. In other words, most of the variability in the religion latent variables is 
explained by the models. Finally, the R2 values of the intercept vary between .192 and .363, 
while the R2 values for the slope vary between .100 and .265. In other words, the models explain 
variability in the intercepts of the latent curve structure better than they explain variability in the 
slopes, but still a modest amount of variability is explained by the predictors included here. Now 
we turn to the predictors of both the growth components and 𝜂1, which are shown in Table 1.9. 
 Table 1.9 will also be discussed with respect to each predictor across models rather than 
by model. To begin, parental attendance and parental importance at baseline have a statistically 
significant and positive impact on 𝜂1 across all dimensions of religiosity. That is, respondents 
with higher parental attendance and importance of faith tend to have higher values on all five 
latent dimensions of religiosity at Wave 1. The same is generally true for the growth curve 
intercept, which reflects the conditional mean of each religion dimension at Wave 2 (since that is 
where the growth components start). Notably, these coefficients are net of the autoregressive 
component affecting 𝜂2. In two cases, for Religious Beliefs and Personal Practice, higher 
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parental attendance at baseline is associated with a decreased value in the mean slope of change 
over time. In no cases does parental religiosity predict higher slope trajectories over time. 
[Table 1.9 about here.] 
 Age at baseline has only one significant effect across models: increased age is associated 
with lower values of External Practice at Wave 1, but not other dimensions. Females, compared 
to males, have a higher slope trajectory of Religious Beliefs over time, yet also have higher 
values of 𝜂1 for all dimensions except for Religious Exclusivity. The effects of race are not very 
consistent across models, though blacks, compared to whites, have higher growth curve intercept 
values for Religious Beliefs and Religious Exclusivity. Importantly, though, their growth 
trajectory is significantly smaller than that of whites for Religious Exclusivity. They also have a 
lower mean for 𝜂1 for External Practice. Lastly, compared to whites, Hispanics have a higher 
intercept for Religious Salience. 
 Living in the south at baseline, net of other variables, does not have many significant 
effects in these models. For Religious Salience, it is negatively associated with the growth curve 
intercept (affecting Waves 2-4), though it is positively associated with higher values at Wave 1. 
It is also associated with a greater slope trajectory of Religious Salience over time. Finally, there 
are large number of effects of religious tradition. In brief, compared to conservative Protestants, 
respondents from other traditions tend to have lower values at 𝜂1 across dimensions, lower 
growth curve intercepts, or both. There are some exceptions for black Protestants, but in no cases 
do respondents from a different tradition have higher values on growth curve intercepts or 𝜂1 
than conservative Protestants. There are only two different slope trajectories across models: 
black Protestants have a higher slope trajectory than conservative Protestants for Religious 
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Measuring religiosity is a notoriously difficult pursuit, yet it has also produced much 
fruitful research. In fact, measurement has been called both the boon and the bane of research on 
religion (Gorsuch 1984). The goal of this research was to take a few small steps toward better 
measurement of religiosity and to use relatively new measures, and new modeling approaches, to 
predict religious change over time. As a result of the analyses here, this paper makes two primary 
contributions to the sociological literature on religiosity. First, it validates a measurement model 
of religiosity from adolescence through the transition to adulthood. Second, it models religious 
change in a novel framework that accounts for lagged effects of religiosity, individual growth 
trajectories, and the effects of life course transitions simultaneously. These two will be discussed 
in turn below. 
Their first part of these analyses replicated a prior study (Pearce et al. 2017) that 
validated a five-dimensional model of religiosity during adolescence. The same sample was 
used, but now the respondents were up to a decade older than in the original study, and had 
experienced both developmental and life course changes. The findings confirmed, however, that 
the five-dimensional typology of religiosity holds for the young adult sample and, further, that 
the single model can be applied to a sample of both adolescents and young adults. 
This replication, validation, and expansion of the five-dimensional model to a new phase 
in the life course is important because it has seldom been done. Many typologies of religiosity 
have been proposed before, some of which were mentioned briefly earlier. Empirical examples 
of multidimensional models, like the one analyzed here, include those proposed by Fukuyama 
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(1961), King (1967), King and Hunt (1969, 1972, 1975), Cornwall et al. (1986), Levin, Taylor, 
and Chatters (Levin, Taylor, and Chatters 1995), and Chao an Yang (2018). Yet nearly all of 
these models were validated on small samples, non-representative samples, or adult samples. 
Some were also religion-specific, and many were validated decades ago. Thus, their applicability 
across the life course is unknown, and they may not be as relevant today as when they were 
proposed. 
The second part of these analyses used a novel longitudinal modeling approach to predict 
change in each of the five latent dimensions of religiosity over time. This section produced a lot 
of findings, but there are a few main takeaways. First, each of the five dimensions of religiosity 
is significantly predicted by its prior values, even when accounting for a host of other variables 
that influence religiosity. In other words, there is a clear story of stability here; that is, religiosity 
has strong degree of continuity, or perhaps “momentum,” from adolescence through the 
transition to adulthood. Thus, when predicting individual religiosity, it is important to account 
for these prior values, when possible, as they will often be among the strongest predictors of 
current religiosity. 
Second, each of the five dimensions of religiosity is significantly predicted by life course 
transitions, though some transitions consistently have no effect. For example, living with one’s 
parents or being enrolled in college had no effect on any dimension of religiosity. These findings 
for college enrollment substantiate and add to the null findings presented in recent research 
(Braskamp 2008; Smith and Snell 2009). On the other hand, compared to being single and 
sexually active, being married or being single and sexually inactive were both promotive of 
religiosity across all five dimensions. This matches prior work that shows the promotive effects 
of marriage on religiosity (Petts 2009; Stolzenberg et al. 1995; Thornton et al. 1992; Uecker et 
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al. 2016), and negative effects of sexual activity (Thornton et al. 1992; Uecker et al. 2007; 
Vasilenko and Lefkowitz 2014), but it also goes beyond prior work to show that these effects 
hold across five distinct and fairly diverse dimensions of religiosity.  
Third, relative to respondents who are single and sexually active, being in a cohabiting 
union is associated with less religiosity for all dimensions of religiosity here, with the only 
exception of Religious Beliefs. The additional negative effect of cohabitation on religiosity, 
beyond just being sexually active, may be due to its more public nature. It generally involves at 
least an implied commitment of some kind, even if couples often slide into it (Manning and 
Smock 2005), and is more conspicuous than a private (non-residential) sexual relationship. In a 
predominately Christian context like the United States, cohabiters may face stigma from 
religious communities, feel unwelcome, or may simply distance themselves from religion as a 
result of the cognitive dissonance they face from engaging in behavior perceived by others as 
sinful, immoral, or inappropriate (Thornton et al. 1992). While being sexually active alone can 
(and does) negatively influence religiosity, these results suggest that cohabitation is even more 
detrimental to religiosity. Notably, though, this effect did not hold for Religious Beliefs, which 
may be because beliefs are private and thus not at much risk of social disapproval. In other 
words, respondents may be withdrawing from public religion as a result of cohabitation, and may 
even be considering it less important (Religious Salience), but the content of their beliefs need 
not necessarily change as a result. Further, beliefs can be idiosyncratic during this time period 
(Arnett and Jensen 2002), and with the growing normalization of cohabitation (Kennedy and 
Bumpass 2008), it is possible that respondents may not consider cohabitation relevant to their 
beliefs or may just find a way to reconcile the two. 
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Fourth, while past research has shown the presence of children to be promotive of 
religious involvement, this research again goes farther and shows that it is positively associated 
with all five unique dimensions of religiosity – even net of prior religiosity and marital status. 
This supports the idea that parents may seek out religion to help cope with the difficulties of 
parenting, for social support, or for assistance with the moral socialization of their children. This 
comports with recent research from Gurrentz (2017), which shows that having children, more so 
than marriage per se, increases social ties to religious institutions. Unfortunately, the available 
data in this study did not include the age of the children, so these analyses cannot attest to 
whether the age of children matter; other research, for example, shows that having school-aged 
children, in particular, brings parents back to institutional religion (Schleifer 2015; Schleifer and 
Chaves 2017). 
Limitations and Conclusions 
 
Despite the promising contributions of this study, several limitations are worthy of 
comment here. First, for both the longitudinal measurement model and the conditional ALT 
models, it is important to note that there are other models that could fit the data equally as well or 
better (Bollen 1989). These are not necessarily the best or “true” models, even though they were 
theoretically informed, fit the data well, and fit better than some tested alternatives. Second, 
missing data are currently treated with listwise deletion or, in robustness checks, pairwise present 
analysis (Asparouhov and Muthen 2010). Because the weighted least squares estimator is used, 
full information maximum likelihood is not an option to deal with missing data; the next best 
option is likely multiple imputation (Bollen and Curran 2006), and thus future analyses should 
also incorporate this as a robustness check or primary method for dealing with missing data. 
Third, while this sample ages from adolescence to young adulthood, they are experiencing both 
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aging effects and period effects simultaneously. In other words, they are a cohort, and it is 
possible that broader societal trends (e.g., toward secularization) could be conflated in these 
results with what appears to be aging effects or life course effects (Elder 1998). Ideally, these 
kinds of longitudinal analyses should be replicated for new cohorts as data become available. 
Finally, because most respondents in these analyses are Christian, results should not necessarily 
be extended to non-Christian religious groups. Similarly, these respondents exist within a 
predominately Christian context (the United States), so the findings here may not be applicable 
to settings that vary in culture or social structure from the United States. 
These limitations notwithstanding, this study provides strong evidence for a five-
dimensional typology of religiosity from adolescence to young adulthood. It also shows the 
importance and utility of a relatively new, longitudinal model for religious change over time that 
incorporates both autoregressive and growth curve components. In doing so, it provides 
additional evidence for the importance of life course factors in the formation of religiosity in the 
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Figure 1.1 Proposed Measurement 
Model of Religiosity at a Given 









































































Figure 1.2. Proposed Longitudinal Model of Religiosity 
 
Notes. The model allows the errors of each indicator variable (not shown) to correlate with its 
errors at different waves and also allows all latent variables to correlate with each other. For 
graphical simplicity, no indicators of the latent variables or their errors are shown in the diagram. 
See Figure 1 for the indicators of each latent variable, which change slightly over time (see Table 
2). Also, while all latent variables are allowed to correlate with each other across waves, only 
correlations between the same latent variable are drawn here. 
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Figure 1.3. Three Alternative, Unconditional Longitudinal Models for Latent 
Dimensions of Religiosity over Time (Waves 1-4) 
 
Notes. (1) AR = Autoregressive, (2) LGC = Latent Growth Curve, (3) ALT = Autoregressive Latent 




 could be any of the five dimensions discussed in 
the paper and their respective indicators. General notation is shown to indicate this. The four time points 
represent the four waves of data.  
yi11 yi21 yi31 yi12 yi22 yi32 yi13 yi23 yi33 yi14 yi24 yi34 
yi11 yi21 yi31 yi12 yi22 yi32 yi13 yi23 yi33 yi14 yi24 yi34 
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Z1 





  ----- 
  ----- 
  Single, SA (ref) 
  Single, SI (0-1) 
----- 
Z1 contains (baseline): 
Parental attendance (0-6) 




  White (ref) 
  Black (0-1) 
  Hispanic (0-1) 
  Other race (0-1) 
Lives in south (0-1) 
Religious tradition: 
  Conservative Protestant (ref) 
  Mainline Protestant (0-1) 
  Black Protestant (0-1) 
  Catholic (0-1) 
  Other (0-1) 
  Unaffiliated (0-1) 
X2 contains: 
Lives parent(s) (0-1) 
In college (0-1) 
Relationship status: 
  Married (0-1) 
  Cohabiting (0-1) 
  Single, SA (ref) 
  Single, SI (0-1) 
----- 
X3 contains: 
Lives parent(s) (0-1) 
In college (0-1) 
Relationship status: 
  Married (0-1) 
  Cohabiting (0-1) 
  Single, SA (ref) 
  Single, SI (0-1) 
----- 
X4 contains: 
Lives parent(s) (0-1) 
In college (0-1) 
Relationship status: 
  Married (0-1) 
  Cohabiting (0-1) 
  Single, SA (ref) 
  Single, SI (0-1) 
Total children (0-5) 
Figure 1.4. Conditional ALT Model Predicting Latent Dimension(s) of Religiosity over Time (Waves 1-4) 
 
Notes. For the relationship status variable (within X1-X4), Single, SA stands for “Single, sexually active,” while Single, SI stands for “Single, sexually 




 could be any of the five dimensions 
discussed in the paper and their respective indicators. General notation is shown to indicate this. The four time points represent the four waves of data. 














Do you believe definitely, maybe, or not at all: That there is life after death? 
0: Maybe or no 1: Yes 
Angels 
Do you believe definitely, maybe, or not at all: In the existence of angels? 
0: Maybe or no 1: Yes 
Demons 
Do you believe definitely, maybe, or not at all: In the existence of demons or evil spirits? 
0: Maybe or no 1: Yes 
Miracles 
Do you believe definitely, maybe, or not at all: In the possibility of divine miracles from God? 
0: Maybe or no 1: Yes 
God 
Do you believe in God, or not, or are you unsure? 
0: Unsure or no 1: Yes 
Judgment 
Do you believe that there will come a judgment day when God will reward some and punish others, 
or not? 




Is it okay for religious people to try to convert other people to their faith, or should everyone leave 
everyone else alone? 
0: Leave other alone 1: Okay to convert 
Practice 
[Is it] okay for someone of your religion to also practice other religions, or should people only 
practice one religion?2 
0: Okay to practice other religions 1: Should only practice one faith 
Truth 
Which of the following statements comes closest to your own views about religion? 
0: Truth is not only in one religion 1: Only one religion is true 
Choose 
[Is it] okay to pick and choose [] religious beliefs without having to accept the teachings of [a] 
religious faith as a whole? 




About how often do you usually attend religious services [at first named church]? 
1: Never 2: Few times/year 3: Many times/year 4: Once/month; 5: 2-3 times/month 6: Once/week 7: 
More than once a week 
Parents 
Have you prayed out loud or silently together with one or both of your parents, other than at 
mealtimes/religious services?3 







Includes any participation, such as a music group, religious group at school, prayer group, or 
youth group.4 
0: Not part of religious group 1: Part of a religious group 
Share 
In the last year, have you shared your own religious faith with someone else not of your faith? 




How often, if ever, do you pray by yourself alone? 
1: Never 2: < once/month 3: 1-2 times/month 4: Once/week 5: Few times/week 6: Once/day 7: 
Many times a day 
Scripture 
How often, if ever, do you read from [Scriptures] to yourself alone? 
1: Never 2: < once/month 3: 1-2 times/month 4: Once/week 5: Few times/week 6: Once/day 7: 
Many times a day 
Fasted 
In the last year, have you fasted or denied yourself something as a spiritual discipline? 
0: No 1: Yes 
Sabbath 
In the last year, have you tried to practice a weekly day of rest to keep the Sabbath? 




How important or unimportant is religious faith in shaping how you live your daily life? 
0: Not important at all 1: Not very important 2: Somewhat important 3: Very important 4: 
Extremely important 
Decide 
If you were unsure of what was right or wrong in a particular situation, how would you decide what 
to do?5 
0: Something other than God or Scripture 1: Do what God or Scripture says is right 
Committed 
Have you ever made a personal commitment to live your life for God?6 
0: Did not make commitment to live for God 1: Made commitment to live for God 
Notes. Some of the indicator names were slightly changed from the Pearce et al. (2017) analysis. 
1See youthandreligion.nd.edu/research-design for the exact wording of each question and for full survey questionnaire. Some text is slightly reworded for 
parsimony. While the response coding is shown here, the descriptive statistics for each response are shown in Table 1.2.  
2In Wave 4, this question is only asked to people who identify with a religion. Because of the high missingness, it been excluded as an indicator variable for 
that wave. 
3This question is no longer asked after Wave 2. 
4This is a combination of multiple questions. It slightly varies in each wave but contains at least one question about choir and one other question about 
religious group participation. 
5In Wave 3, a skip pattern error occurred and this indicator is not used for that wave. 












Wave 1 Wave 2 Wave 3 Wave 4 
Range Mean SD Mean SD Mean SD Mean SD 
Religious 
Beliefs 
Afterlife 0-1 .50 .50 .50 .50 .51 .50 .51 .50 
Angels 0-1 .63 .48 .56 .50 .54 .50 .54 .50 
Demons 0-1 .42 .49 .45 .50 .45 .50 .45 .50 
Miracles 0-1 .61 .49 .62 .49 .60 .49 .54 .50 
God 0-1 .83 .38 .77 .42 .75 .43 .71 .45 
Judgment 0-1 .68 .46 .65 .48 .61 .49 .48 .50 
Religious 
Exclusivity 
Convert 0-1 .59 .49 .52 .50 .49 .50 .45 .50 
Practice 0-1 .44 .50 .44 .50 .40 .49     
Truth 0-1 .31 .46 .31 .46 .29 .45 .27 .44 
Choose 0-1 .52 .50 .50 .50 .47 .50 .45 .50 
External 
Practice 
Attend 1-7 4.26 2.18 3.65 2.24 3.05 2.13 2.66 2.13 
Parents 0-1 .40 .49 .33 .47         
Group 0-1 .57 .49 .46 .50 .25 .43 .18 .39 
Share 0-1 .48 .50 .46 .50 .41 .49 .31 .46 
Personal 
Practice 
Pray 1-7 4.34 1.99 3.94 2.01 3.81 2.13 3.77 2.31 
Scripture 1-7 2.50 1.68 2.24 1.56 2.19 1.59 1.83 1.53 
Fasted 0-1 .27 .44 .28 .45 .25 .43 .18 .39 
Sabbath 0-1 .30 .46 .25 .43 .21 .40 .15 .36 
Religious 
Salience 
Importance 1-5 3.42 1.14 3.23 1.25 3.14 1.30 3.01 1.40 
Decide 0-1 .21 .40 .20 .40     .23 .42 
Committed 0-1 .56 .50 .38 .49 .36 .48 .32 .47 
Source: National Study of Youth and Religion, Waves 1-4. 






Table 1.3. Descriptive Statistics of Covariates in Longitudinal Models (N = 1,474) 
Variable 
 
Wave 1 Wave 2 Wave 3 Wave 4 
Range Mean SD Mean SD Mean SD Mean SD 
Baseline characteristics 
         
Parental attendance 0-6 3.33 2.20 - - - - - - 
Parental importance 0-5 3.94 1.32 - - - - - - 
Age 13-17 15.03 1.37 - - - - - - 
Gender (female) 0-1 54% - - - - - - - 
Race 
         
     White 0-1 77% - - - - - - - 
     Black 0-1 11% - - - - - - - 
     Hispanic 0-1 8% - - - - - - - 
     Other race 0-1 5% - - - - - - - 
Region (south) 0-1 37% - - - - - - - 
Religious tradition 
         
     Conservative Protestant 0-1 33% - - - - - - - 
     Mainline Protestant 0-1 13% - - - - - - - 
     Black Protestant 0-1 7% - - - - - - - 
     Catholic 0-1 24% - - - - - - - 
     Other tradition 0-1 13% - - - - - - - 
     Unaffiliated 0-1 11% - - - - - - - 
Life course stages and 
transitions 
         
Lives with parent(s) 0-1 - - 88% - 38% - 20% - 
Enrolled in college 0-1 - - 26% - 59% - 9% - 
Relationship status1 
         
     Married 0-1 - - 1% - 5% - 26% - 
     Cohabiting 0-1 - - 4% - 10% - 10% - 
     Single, sexually active 0-1 9% - 29% - 36% - 38% - 
     Single, sexually inactive 0-1 91% - 66% - 48% - 26% - 
Number of children 0-5 - - - - - - .370 .783 
Source: National Study of Youth and Religion, Waves 1-4. 
1In Wave 1, respondents were not asked if they were married or living with a romantic partner (cohabiting). 





Table 1.4. Global Fit Statistics of Five Latent Variable Model 
 Waves 1-2a Waves 3-4 Waves 1-4 
Chi-square 3403.776*** 2427.201*** 6091.894*** 
DF 753 602 2,775 
Comparative Fit Index (CFI) .974 .986 .982 
Tucker Lewis Index (TLI) .971 .983 .980 
RMSEA .038 .042 .028 
SRMR .041 .041 .040 
BIC1 -2478.335 -2065.398 -14273.521 
N 2,469 1,742 1,539 
aThis is the same model as Pearce et al. (2017), though the fit statistics vary slightly 
because listwise deletion is used here. Also, the SRMR was not reported in the original 
report, but was obtained here from the replication. 
1The BIC reported is calculated as: χ2 - df*ln(sample size). 





Table 1.5. Chi-square Tests Comparing Longitudinal Model with Models 
Combining Latent Variables 
Combined Latent Variables 
 
Religious Salience and Personal Practice χ2 = 278.760*** (df =70) 
External Practice and Personal Practice χ2 = 788.000*** (df =70) 
Religious Exclusivity and Religious Beliefs χ2 = 1464.225*** (df =70) 
All Five Latent Variables Combined χ2 = 3565.658*** (df =184) 





Table 1.6. Correlations between Latent Variables by Wave, Longitudinal 
Model 
Latent Variables W1 W2 W3 W4 
Beliefs & Exclusivity .706 .778** .810 .836 
Beliefs & External .731 .795** .792 .787 
Beliefs & Practice .877 .888 .886 .945*** 
Beliefs & Salience .883 .875 .908* .926 
Exclusivity & External .724 .783* .805 .824 
Exclusivity & Practice .704 .796*** .792 .873*** 
Exclusivity & Salience .793 .818 .795 .862** 
External & Practice .866 .964*** .944 .964 
External & Salience .870 .922** .906 .904 
Practice & Salience .950 .984* .951* .992** 
Notes. N = 1,539. Numbers in the table are from the longitudinal model depicted in Figure 1.2. 
Asterisks denote Wald tests for statistically significant differences in correlation sizes from the 
wave immediately prior.  
* p < .05; ** p < .01; *** p < .001 
 
 




Probit Regression Coefficients R2 Values 
W1 W2 W3 W4 W1 W2 W3 W4 
Religious  
Beliefs 
Afterlife .655 .782*** .822* .898*** .429 .611 .676 .806 
Angels .841 .871 .897 .962*** .708 .759 .804 .926 
Demons .733 .808** .832 .902*** .538 .653 .693 .814 
Miracles .843 .896* .907 .974*** .710 .803 .822 .948 
God .938 .940 .951 .952 .880 .884 .905 .906 
Judgment .862 .900 .907 .947** .744 .811 .822 .896 
Religious 
Exclusivity 
Convert .646 .764*** .731 .806** .417 .584 .535 .649 
Practice .706 .796** .777 - .498 .633 .604 - 
Truth .895 .944† .964 .970 .801 .891 .929 .940 
Choose .555 .573 .609 .595 .308 .328 .371 .353 
External 
Practice 
Attend .814 .851* .889** .933** .663 .724 .790 .870 
Parents .712 .748 - - .507 .560 - - 
Group .803 .864** .814* .863† .645 .747 .663 .744 
Share .571 .681*** .705 .678 .326 .464 .497 .459 
Personal 
Practice 
Pray .799 .846** .859 .877 .639 .715 .737 .769 
Scripture .784 .803 .829† .849 .615 .645 .687 .720 
Fasted .379 .442† .485 .526 .143 .196 .235 .277 
Sabbath .662 .710 .717 .746 .438 .504 .514 .556 
Religious 
Salience 
Importance .863 .912*** .942* .949 .745 .831 .888 .902 
Decide .762 .807 - .898 .580 .651 - .807 
Committed .826 .786 .817 .773* .682 .618 .667 .597 
Notes. Asterisks denote statistically significant changes in the coefficient estimates from the wave prior. All probit coefficients and 
R2 values are significantly different from zero at the p < .001 level. 






Table 1.8. Parameter Estimates from Conditional ALT Models Predicting Change Over Time 
in Religion Latent Variables (N = 1,474) 










𝜌 .191 * .592 *** .606 *** .540 *** .464 *** 
















Υ𝜂𝑖𝑡, married (1) .337 *** .504 *** .345 *** .411 *** .369 *** 
Υ𝜂𝑖𝑡, cohabiting (1) -.124 † -.190 * -.336 *** -.282 *** -.168 ** 
Υ𝜂𝑖𝑡, sexually inactive (1) .140 *** .260 *** .343 *** .271 *** .323 *** 
Υ𝜂𝑖𝑡, children .179 *** .119 * .191 *** .253 *** .174 *** 
𝜇𝜂1 .236 
 
-.796 ** 1.173 *** 1.017 *** 1.009 *** 
𝜇𝜂2 .313 
 
-.560 † .572 * 1.165 *** .808 *** 
𝜇𝜂3 .174 
 
-.857 ** .247 
 
.984 *** .688 ** 







.579 † .123 
 
𝜇𝛽 -.081   -.339 * .105   -.169   .028   
𝜓2𝜂1 .584 *** .628 *** .421 *** .599 *** .448 *** 
𝜓2𝜂2 .162 *** .189 *** .245 *** .283 *** .186 *** 
𝜓2𝜂3 .162 *** .189 *** .245 *** .283 *** .186 *** 
𝜓2𝜂4 .162 *** .189 *** .245 *** .283 *** .186 *** 
𝜓2𝛼 .485 *** .254 † .368 ** .274 * .193 ** 
𝜓2𝛽 .045 *** .033 
 
.077 ** .044 † .015 
 
𝜓2𝛼,𝛽 -.068 *** -.062   -.153 ** -.089 † -.033   
R2 of 𝜂1 .375 .430 .731 .537 .463 
R2 of 𝜂2 .848 .856 .813 .767 .786 
R2 of 𝜂3 .852 .866 .791 .768 .800 
R2 of 𝜂4 .873 .874 .787 .797 .815 
R2 of 𝛼 .339 .363 .192 .213 .363 
R2 of 𝛽 .100 .178 .104 .148 .265 
Chi-square 1460.930 807.648 855.93 549.980 1205.459 
DF 921 492 459 330 560 
CFI .987 .966 .956 .979 .953 
TLI .986 .962 .951 .976 .949 
RMSEA .020 .021 .024 .021 .028 
SRMR .060 .044 .055 .057 .063 
BIC2 -5258.442 -2781.854 -2492.812 -1857.613 -2880.153 
Notes. The autoregressive component (𝜌) is constrained to be equal over time. 
1Referrent category is single and sexually active. 
2Calculated as: χ2 - df*ln(sample size). 
† p < .1; * p < .05; ** p < .01; *** p < .001  
 
 
Table 1.9. Parameter Estimates from Conditional ALT Models Predicting Growth Factor Intercepts, Slopes, and Predetermined  
Religion Latent Variables (N = 1,474) 
Variable Religious Beliefs Religious Exclusivity External Practice 
Intercept Slope 𝜂1 Intercept Slope 𝜂1 Intercept Slope 𝜂1 









Parental importance .136 *** .006 
 
.131 *** .140 * -.018 
 


















Gender (female) .058 
 












      
  
     
  
     











     Hispanic -.171 
 















































      
  
     
  
     
     Mainline Protestant -.415 *** -.005 
 
-.569 *** -.260 † .022 
 





     Black Protestant -.483 * .119 
 







     Catholic -.422 *** .038 
 
-.584 *** -.472 *** .080 
 
-.774 *** -.240 * .056 
 
-.665 *** 
     Other tradition -.678 *** .058 
 









     Unaffiliated -.625 *** .024 
 
-1.053 *** -.483 * .115 
 





1Referrent group is whites. 
2Referrent group is conservative Protestants. 








Table 1.9. Parameter Estimates from Conditional ALT Models Predicting Growth Factor Intercepts, Slopes, 
and Predetermined Religion Latent Variables, Continued (N = 1,474) 
Variable 
Religious Salience Personal Practice 
Intercept Slope 𝜂1 Intercept Slope 𝜂1 
Parental attendance .055 * -.018 † .101 *** .065 *** -.021 * .083 *** 
Parental importance .088 * .005 
 























      
  
     






































      
  
     




-.474 *** -.336 *** .042 
 
-.433 *** 














-.806 *** -.473 *** .111 ** -.432 *** 


















1Referrent group is whites. 
2Referrent group is conservative Protestants. 



















CHAPTER TWO: MEASURING RELIGIOUS KNOWLEDGE: A MULTIDIMENSIONAL 
MODEL AND APPLICATION TO PERSONAL RELIGIOSITY 
 
Knowledge of religion, often termed religious literacy or religious knowledge,6 has been 
defined by Prothero (2007:13) as “the ability to understand and use the religious terms, symbols, 
images, beliefs, practices, scriptures, heroes, themes, and stories that are employed in American 
public life.”7 Like the knowledge of politics (Delli Carpini and Keeter 1996) or science (Roos 
2014), it can be conceptualized a resource that individuals and groups can draw from as they 
interact with the social world.  
While sociologists of religion know much about religion itself and how it influences both 
society and individuals, far less is known about the consequences of religious knowledge in this 
regard. This is potentially problematic; dramatic increases in religious pluralism over the past 
few decades have brought diverse groups into conversation and, at times, conflict with one 
another as they learn to coexist and participate in a democratic society (Wuthnow 2004, 2007). 
While religion is widely practiced in the United States (Pew Research Center 2012, 2015a), U.S. 
adults fare poorly when asked about what they know about religion (Pew Research Center 2010; 
Prothero 2007). In other words, despite religious knowledge becoming increasingly relevant in a 
pluralistic context like the U.S., the U.S. is simultaneously a nation of “religious illiterates” 
(Prothero 2007). 
 
6 The terms “religious knowledge” and “religious literacy” are used interchangeably throughout this paper. 
7 Prothero (2007) makes the argument that it is probably more precise to describe religious literacies (plural), given 
the myriad of different religions one could be conversant in, but for practical purposes the working definition above 
is provided for the American context. 
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As scholars have increasingly been arguing, a religiously diverse society benefits from, 
and almost necessitates, a religiously literate population. As a matter of civic engagement, and as 
a buttress against intolerance or prejudice, both scholars (Lester and Roberts 2006, 2009; 
Prothero 2007, 2010) and the American Academy of Religion (Moore 2010) have advocated for 
improved religious literacy across populations.  
At the individual level, religious knowledge has long been considered an important 
component of religiosity (Glock 1962), but it is seldom measured. Occasionally, in the past, 
religious knowledge was incorporated into models of personal religiosity, but it was typically 
treated as a unidimensional construct reflecting one religion and analyzed on a homogenous 
sample restricted to adherents of that religion (Davidson 1975; King and Hunt 1969, 1972b). 
Nevertheless, substantial amounts of causal theorizing about religious influence presupposes that 
individuals have knowledge of their religions. Due to the lack of available and validated 
knowledge measures, this assumption nearly always goes untested. 
 To summarize, religious literacy is an important and timely topic to study for two main 
reasons. First, it has the potential to promote civic engagement and tolerance in a pluralistic 
society. Second, it has the potential to advance lines of causal theorizing about religious 
influence at the individual level. Unfortunately, there is very little research on how to measure 
religious knowledge, and this hinders research progress on both fronts. The lack of quality 
measures for this concept serves as the foundational motivation for this paper.   
Fortunately, with recent, nationally-representative data collected by the Pew Research 
Center (2010), it is now possible to conceptualize the structure of religious knowledge and 
evaluate survey items that measure it. Accordingly, the aims of this paper are the following: 1) 
evaluate survey items of religious knowledge within a multidimensional framework, theorizing 
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also about the structural dimensions of knowledge and 2) assess the extent to which religious 
knowledge relates to measures of personal religiosity, with particular interest in the distinction 
between knowledge of one’s own religion and knowledge of others’ religions. By accomplishing 
these aims, this research will improve our understanding of religious knowledge and how to 
measure it, while also prompting future researchers to test outcomes associated with various 
knowledge dimensions (e.g., tolerance, prejudice) and to re-integrate religious knowledge into 
analyses of personal religiosity. 
THEORETICAL BACKGROUND 
 
The religious composition of the United States is changing, with a rapid rise in 
religiously unaffiliated individuals and a small rise in adherents of minority religions over the 
past few decades (Eck 2001; Pew Research Center 2015a; Smith 2002). The religious 
composition of many other countries is changing, as well, due to differences in such factors as 
religious switching, religion-specific fertility rates, and immigration (Pew Research Center 
2015b). On a global scale, Islam is expected to become nearly as populous as Christianity by 
2050, and about 87 percent of the world is expected to be religiously affiliated in 2050 – a 3 
percent increase in the percentage of the world that identifies with a religion (Pew Research 
Center 2015b). These trends indicate that religion (at least, religious affiliation) is going to 
persist well into the future and that many countries are going to have to adapt to significant 
amounts of religious change. 
Religious Knowledge as a Social Good and Personal Resource 
 
With religious change comes the possibility of both conflict and peaceful adaptation 
(Francis and van Eck Duymaer van Twist 2015). Religious knowledge is implicated in these 
outcomes because it has the potential to both prevent conflict and promote peace between groups 
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with different, and sometimes competing, value systems and worldviews. In this way, religious 
knowledge can serve as a form of bridging social capital (Putnam 2000), building bridges 
between diverse groups of people with potentially high boundaries (Gittell and Videl 1998). 
Indeed, the American Academy of Religion (AAR) states, “One of the most troubling and urgent 
consequences of religious illiteracy is that it often fuels prejudice and antagonism, thereby 
hindering efforts aimed at promoting respect for diversity, peaceful coexistence, and cooperative 
endeavors in local, national, and global areas” (Moore 2010:5).  
The AAR report goes on to clarify that religious illiteracy is not the only, nor primary, 
cause of intergroup violence or discrimination, but it is certainly a contributing factor in some 
cases of Christian anti-Semitism, hate crimes against Muslims, conflicts within traditions (e.g., 
Protestants versus Catholics, Sunni versus Shi’i Muslims), or dismissal of religious people 
altogether. Several court cases in the United Kingdom have also shown how the lack of religious 
knowledge can lead to discrimination that could have been preempted by religiously literate 
individuals or companies (Catto and Perfect 2015). 
Other research, while not necessarily implicating, measuring, or discussing religious 
literacy, has shown that religion is often associated with prejudice (Ng and Gervais 2017). This 
literature spans more than 60 years (Allport 1954) and documents religious prejudices related to 
race, religious groups, sexual minorities, and atheists, among others.8 This relationship does not 
only flow one way, though, as atheists and nonbelievers also exhibit prejudicial attitudes toward 
religious individuals (Uzarevic and Saroglou 2019; Uzarevic, Saroglou, and Muñoz-García 
2019). Recent work, however, has shown that religious individuals with higher “religious 
 
8 For a recent review of some of these relationships, see Ng and Gervais (2017). It is also important to note here that 




openness” show less prejudice (Leak and Finken 2011). While openness is not synonymous with 
knowledge, it suggests that a willingness to seek and understand religious truths (i.e., the pursuit 
of knowledge about religion) can be protective against forms of intolerance. 
Some of the work that includes religious knowledge more directly also shows that it can 
be protective against prejudice. For example, King and Hunt (1972b, 1972a) show religious 
knowledge among white Protestants to be associated with less prejudice toward blacks and other 
racial minorities. As it relates to religious groups in particular, religious knowledge has been 
shown to increase passive tolerance, or refraining from discriminating, and increase active 
tolerance, or countering discrimination, in a large sample of high school students in California 
(Lester and Roberts 2009). In other work, these same authors conclude: “Both a strong sense of 
sympathy for persecuted religious groups and a sense of outrage for the injustice of religious 
tolerance depend upon a robust knowledge of religion and its centrality to some people’s lives” 
(Lester and Roberts 2006:353). 
Despite limited research in the area of religion specifically, knowledge of other groups 
has been shown to mediate the relationship between intergroup contact and prejudice (Pettigrew 
and Tropp 2008). Specifically, a meta-analysis of intergroup contact theory shows that increased 
contact with a group is associated with more knowledge of that group; this increased knowledge, 
in turn, is negatively associated with prejudice toward that group (Pettigrew and Tropp 2008).  
Other efforts at improving religious literacy have been shown to successfully facilitate 
positive relationships between trainers and recipients of trauma therapy in African communities, 
between facilitators and youth at a rehabilitation center for radicalized youth in Pakistan, and 
between police and Muslim communities in the United Kingdom (Barnes and Smith 2015). 
There are also efforts underway to improve religious literacy in both the United States (Moore 
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2010) and the United Kingdom (Dinham and Francis 2015) for its anticipated positive effects in 
a religiously diverse society. 
Relatedly, Prothero (2007) argues that religious literacy is integral to having meaningful 
civic engagement at a time when so many issues are religiously inflected. For example, in the 
U.S. context, engaging with contemporary issues of same-sex marriage, sex education, 
contraception, abortion, assisted reproductive technologies, vaccinations, blood transfusions, 
stem cell research, physician assisted suicide, tax law, public displays of religion (e.g., nativity 
scenes, the ten commandments), terrorism, refugee treatments, immigration policy, military 
policy, free speech, and a host of others would be greatly facilitated by an understanding of the 
key arguments and positions that religious groups take on these issues. In this way, religious 
knowledge is a public good and resource, much like science knowledge or political knowledge, 
that has the potential to benefit both individuals and society more broadly. 
Unfortunately, despite the promising findings and potential benefits of religious 
knowledge for an increasingly diverse society, U.S. citizens do not know much about religion, 
either their own or that of others (Pew Research Center 2010; Prothero and Kerby 2015). While 
there are no direct ways to compare levels of religious knowledge now to those of the past, there 
are strong reasons to think that religious knowledge used to be much higher. The trend toward 
religious illiteracy dates back to the early 19th century, and has been fueled by changes in focus 
(among Protestants) from doctrine to religious experience, non-denominationalism among 
parachurch organizations, non-sectarianism in public schools, the avoidance of the academic 
study of religion in public schools, the merger between religion and politics, and shifts in care 




Nevertheless, this topic is beginning to receive renewed attention, but this attention must 
be supplemented with attention to the measurement of religious knowledge. Otherwise, how can 
researchers assess how religious knowledge changes over time or is related to social outcomes of 
interest? Once valid and reliable measures are established, research studies and interventions can 
be developed by researchers, educators, and policymakers to address the influence of religious 
knowledge, the barriers to attaining it, and its consequences within a given society or group of 
people. 
Religious Knowledge and Personal Religiosity 
 
Shifting the focus now to religious individuals, rather than general members of society, 
there is still a question as to how religious knowledge functions as a dimension of personal 
religiosity. In some early models of religiosity, religious knowledge was argued to be an 
important dimension of religiosity (Glock 1962), but this conceptualization has also been met 
with criticisms. In particular, some have argued that religious knowledge may be an antecedent 
or consequence of religiosity but not actually a component or dimension of religiosity (Cornwall 
et al. 1986; Mueller 1980). Further, many recently developed models of religiosity exclude 
religious knowledge (Chao and Yang 2018; Kendler et al. 2003; Pearce, Hayward, and Pearlman 
2017; Saroglou 2011), though its exclusion may at times be data driven rather than theoretical. 
One recent study does include knowledge as a dimension of religiosity (El-Menouar 2014), with 
three indicators, but the indicators are subjective assessments of one’s knowledge. Nevertheless, 
this dimension correlates positively and significantly with other dimensions of religiosity on a 
Muslim sample.   
In response to some of the criticisms of religious knowledge as a central component of 
religiosity, it is argued here that knowledge of one’s religion is a necessary precursor or 
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antecedent to many aspects of belief (as Glock (1962) argued). However, knowledge is still 
theoretically distinct from belief. It does not necessarily lead to belief, and beliefs do not 
necessarily have to be based on knowledge – as in the case of highly unorthodox beliefs. As an 
illustration of this, people of the United States, as a whole, maintain fairly high levels of 
religious beliefs (e.g., belief in God) but simultaneously have fairly low levels of religious 
knowledge (Pew Research Center 2010; Prothero 2007). In fact, religiously affiliated individuals 
scored worse than atheists and agnostics on Pew Research Center’s Religious Knowledge Survey 
(2010). Thus, while religious knowledge and beliefs overlap, they are also clearly distinct – both 
theoretically and in practice. Of the two, religious beliefs tend to receive much more sociological 
attention, though religious knowledge may be equally as important for understanding individual 
religiosity. 
Like belief in God or attendance at worship services, knowledge of one’s own religion 
communicates something about how religious one is. For any given religion, those who possess 
more knowledge of that religion are likely to do so for a number of reasons, which may exist in 
combination. These could include more time studying the religion’s scriptures, reading books 
about the religion, searching for information online, attending more religious services (including 
conferences or seminars), seeking out religious role models or mentors, seeking religious 
leadership or teaching experiences, completing religious education classes, attending religious 
schools or colleges, traveling to historical religious sites (e.g., pilgrimage to Mecca, Jewish 
birthright trips), and participating in religious mission trips.  
Religious knowledge is not merely a consequence of these pursuits, though, nor is it 
reducible to or measured by any of these. It is quite possible to participate in any of these 
activities yet fail to absorb or internalize the messages that are communicated. Indeed, as shown 
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by U.S. data, many religiously active Christians do not know where Jesus was born or the names 
of the four Gospels (Prothero 2007). This has been true since at least the 1950s (Gallup Jr. and 
Castelli 1989).9 Among adolescents, when asked about their religious beliefs, many of them are 
extremely inarticulate about what they believe, and even when they can articulate their positions, 
they are often vague and in conflict with the actual teachings of their faiths (Smith and Denton 
2005). Allport (1950) noted long ago that one could read college students’ religious histories 
“without finding the slightest comprehension of the theological position which they, more likely 
than not, are in the process of rejecting” (46). In sum, neither belief nor apostacy are necessarily 
tied to knowledge of one’s current or former religion. 
Accordingly, acquiring knowledge of one’s religion requires at least some pursuit, 
salience, and internalization of that knowledge itself, not merely being exposed to the 
information. Yet sometimes this is taken for granted. When researchers theorize that religious 
teachings influence behavior, or that the incompatibility between religious teachings and one’s 
behaviors cause something like cognitive dissonance, they take as an assumption that religious 
knowledge is present and operative. Implicitly, this suggests the concept’s importance – that it is 
separate from, and not reducible to, measures of religious service attendance, religious 
affiliation, or beliefs in God(s). Yet despite this, religious knowledge is rarely measured or 
included in empirical tests of causal pathways. If religious knowledge is part of theorizing about 
religious influence yet is also not reducible to other dimensions of religiosity, it is important to 
measure it well and explicitly include it in models of religiosity. Some previous work has done 
this (Davidson 1975; Faulkner and De Jong 1966; Fukuyama 1961; King 1967; King and Hunt 
 
9 This is a particularly noteworthy example because the birthplace of Jesus is likely a component of Christmas 
services every year, and the Gospels are the main books in the Bible that document the life and ministry of Jesus. 
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1969, 1972b; Stark and Glock 1968), but this work has been limited in several ways and is now 
outdated, prompting the need to revisit the topic. 
Of the studies that model religious knowledge explicitly, they almost all rely on small or 
religiously homogeneous samples, and often with a limited number of knowledge measures. For 
example, their samples are limited to Congregationalists in the northeast and north-Central 
United States (Fukuyama 1961), students at the Pennsylvania State University (De Jong, 
Faulkner, and Warland 1976; Faulkner and De Jong 1966), Methodists (King 1967; King and 
Hunt 1969) and other Mainline Protestants in Dallas and the surrounding area (King and Hunt 
1972b), Protestants and Catholics in northern California (Stark and Glock 1968), and Methodists 
and Baptists from Indiana (Davidson 1975). The number of religious knowledge questions range 
from a low of three (Fukuyama 1961) to a high of ten (De Jong et al. 1976). Additionally, none 
of these studies asked any questions about non-Christian traditions. Thus, even if the measures of 
Christian knowledge are sufficient, there is no way to know how that knowledge relates to 
knowledge of other religions or how knowledge of other religions relates to any of the other 
religious dimensions of interest. 
To summarize and return to the two motivating aims of the paper, there is a growing 
importance for sociologists of religion to consider religious knowledge as a substantive topic, 
though this concept needs refined measurement first. While various questions have been asked 
over time to gauge what people know about religion(s), they have yet to be analyzed as part of a 
model that can assess the validity and reliability of these measures and how different dimensions 
of knowledge relate to one another. Accomplishing this will be the first task of the following 
analyses. Once dimensions of knowledge are identified and have validated measures, analyses 
 
 72 
can then assess the extent to which religious knowledge functions as part of a model of 
individual religiosity. Accomplishing this will be the second task of the following analyses. 
DATA AND METHODS 
 
Data for these analyses come from the Pew Religious Knowledge Survey, conducted in 
2010. The survey contains 32 questions on religious knowledge, spanning Christianity (including 
Protestantism, Catholicism, and Mormonism), Judaism, Islam, Hinduism, Buddhism, atheism, 
agnosticism, and religion in public life. This unique data source was created by the Pew 
Research Center in tandem with a panel of experts about religion and knowledge surveys. With 
historically few survey questions about religious knowledge available to build upon, many of the 
questions are original to this study. Despite uncertainty about how easy or difficult to make the 
questions, the results showed a nearly perfect bell curve of literacy scores, with most people 
answering about half the questions correctly and very few answering all or none correctly.  
 The data were collected between May and June 2010 using a random digit dial sampling 
technique. All respondents are from the continental United States and at least 18 years of age. 
Interviews were conducted on both landlines and cell phones in both English and Spanish, using 
a Computer Assisted Telephone Interviewing (CATI) system. This system ensures that questions 
are asked to each respondent in the same sequence, guides skip patterns, and allows certain 
questions and answer choices to be rotated. This latter feature eliminates potential biases 
associated with the sequencing of questions or answers. The full sample contains 3,412 
respondents, which contains 3,013 adults from the nationally representative sample and a 399-
person oversample of Jews, Mormons, agnostics, and atheists. The oversample is included in all 
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analyses using sampling weights provided by the Pew Research Center (2010) along with the 
data set.10  
The overall response rate for the survey is 17.2 percent, with about 32 percent of eligible 
respondents fully completing the survey. The full sample disposition of all respondents is in 
Appendix A of the original report (Pew Research Center 2010). While this response rate is low, 
this data set remains useful for its uniqueness and rich array of questions not available elsewhere; 
for an analysis of religious knowledge, it is the best and most thorough source available.11 It also 
has a number of additional strengths, including the use of CATI, oversampling of small groups, 
survey weights, and thorough documentation, which allow for both a wide range of analytic 
techniques and a clear understanding of data limitations. Respondents were also encouraged to 
simply admit that they did not know an answer rather than guessing, which should increase the 
validity of any given measure. In fact, responses of “don’t know” were about equally as common 
as incorrect guesses; across all questions, about one-quarter of responses were incorrect guesses 
and about one-quarter were admissions that the respondent did not know the answer. 
Analytic Strategy 
 
 In the original report by the Pew Research Center, religious knowledge items are 
compartmentalized into seven categories: 1) Bible content, 2) elements of Christianity, 3) 
elements of Judaism, 4) elements of Mormonism, 5) world religions, 6) atheism and agnosticism, 
and 7) religion in public life. As a starting point for these analyses, these categories can be 
 
10 These weights were created using a two-stage design that first corrects for unequal probabilities of selection due 
to four different factors (disproportionate oversamples, number of eligible adults within households, having both a 
landline and cell phone, and panel bias) and then applies a post-stratification balancing routine to ensure 
representativeness (see Appendix A, page 58, of original report). 
 




treated as different “dimensions” of religious knowledge; that is, religious knowledge, as a broad 
topic, consists of these seven dimensions that are distinct from one another yet interrelated. 
These dimensions, in turn, are assumed to be reflected by the various survey questions on each 
topic. In other words, more knowledge about Christianity (as an unobserved dimension of 
religious knowledge) should be associated with a higher likelihood of answering specific 
questions about Christianity correctly (the survey questions about Christianity). This premise 
applies to each of the seven dimensions.  
The first part of these analyses will test this model – which will be referred to as the 
“implied” model because it is a theoretical starting point – using a confirmatory factor analysis 
(CFA) within a structural equation modeling framework (Bollen 1989). In this model, each 
dimension of religious knowledge is represented by a latent (unobserved) variable that is 
reflected by, or measured by, the respective survey items for that topic. These survey items will 
be referred to interchangeably as “measures” or “indicators” because they measure the latent 
variables or, equivalently, they reflect the latent variables. That is, greater knowledge within 
each dimension should be reflected by, on average, higher values on the individual knowledge 
questions. Table 2.1 shows each latent variable, indicator names associated with each survey 
question (assigned by the author for a parsimonious label), and abbreviated versions of the 
survey questions from which they come on Pew Research Center’s (2010) report. Because the 
different dimensions of religious knowledge are theoretically related to one another, they are 
allowed to correlate with each other in the estimation of the CFA. A visual depiction of this 
implied model is shown in Figure 2.1. 
[Table 2.1 about here.] 
[Figure 2.1 about here.] 
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In model estimation, the weighted least squares estimator is used because all indicators 
are ordinal or binary (Bollen 1989). In order to scale the latent variables, they are standardized. 
To assess whether this model fits the data well, I use several measures of model fit, including the 
model chi-square, Comparative Fit Index (CFI), Tucker Lewis Index (TLI), root mean square 
error of approximation (RMSEA), standardized root mean square residual (SRMR), and a 
modified version of Bayesian Information Criterion (BIC). In a structural equation modeling 
framework, all of these can be used to assess the fit of the model; because they each offer 
something unique in the assessment of fit, the general advice is to use at least several indicators 
of fit when evaluating a model (Bollen 1989; Kline 2015). All models are estimated in Mplus 
version 8.3 (Muthen and Muthen 1998). 
While there are no strict cut-offs or universally agreed-upon values of these fit statistics 
that indicate an “acceptable” or “good” fit, some general guidelines are often used. The chi-
square value should be close to zero and non-significant. The CFI and TLI values should be 
above .95, with values of 1.0 representing ideal fit. The RMSEA should be less than .06 and the 
SRMR should be below .08, with values of 0 indicating the best fit for both of these indices. 
Finally, the BIC should be less than zero, with more negative values indicating better fit (Bollen 
1989; Bollen and Curran 2006; Hu and Bentler 1999; Kline 2015; Raftery 1995; Schwarz 1978). 
Alternative Models 
 
While I take the Pew Research Center’s (2010) knowledge topics (dimensions) and 
survey questions (indicators) as the implied starting point of the model, there are several 
alternative ways to conceptualize the overall model of religious knowledge. Each of these 
alternatives configurations of the model represent testable hypotheses that can be compared to 
the original model and evaluated for whether they better represent the data. Because the model is 
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large (7 latent variables, 32 indicators), I test alternative conceptualizations of specific latent 
variables separately, and then combine the best fitting pieces into a single model at the end. The 
starting specifications and proposed alternative specifications are depicted in Figure 2.2. 
[Figure 2.2 about here.] 
 Christianity. Knowledge of Christianity is a vast topic and may function better as 
multiple latent variables rather than one. In the implied model, it is represented as one latent 
variable with five indicators. However, knowledge of Christianity could reasonably be divided 
into two parts: (1) Christian History and (2) Christian Teachings. For example, it is possible that 
one could know about Christian history from schooling or history classes yet not know much 
about the teachings of Christianity, especially for non-Christians. Conversely, knowledge of 
Christian teachings might be specialized knowledge that is particularly relevant to Christians, 
who need not know about history in order to know Christian teachings.12 Knowledge of 
Christianity could also be divided by separating knowledge into two major traditions within 
Christianity: (1) Protestantism and (2) Catholicism.13 This follows from the logic that, as two 
families, knowledge about one does not necessarily imply knowledge about the other, and people 
raised in these traditions might also have specialized knowledge about one over the other. The 
implied model and three alternatives are depicted in Figure 2.2 as Model 1, Model 1a, Model 1b, 
and Model 1c. 
 
12 Because Mother Teresa lived recently, the indicator based on this survey question could reflect historical 
knowledge, but could also be too contemporary to reflect historical knowledge. Thus, two versions of the Christian 
History dimension are estimated – one with and one without this variable included as an indicator. 
 
13 There are actually three main traditions within Christianity (Eastern Orthodoxy, Catholicism, and Protestantism 
(Smith 1995)), but the present data being used for analysis do not contain questions about Eastern Orthodoxy. 
Nevertheless, knowledge of Eastern Orthodoxy could be a dimension in this typology if it had knowledge measures. 
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 Bible. Like knowledge of Christianity, knowledge of the Bible is also an expansive topic 
and can be conceptualized in different ways. In the implied model, knowledge of the Bible is one 
latent variable represented by seven indicators. However, this variable, too, can be reasonably 
divided into two parts: 1) Bible Content and 2) Bible Characters. In this formulation, knowledge 
of Bible content represents knowledge of what is specifically in the Bible – from the ordering of 
the Books to the details about where Jesus was born and the 10 Commandments. Knowledge of 
Bible characters represents knowledge of the heroes and exemplars of the Christian faith (e.g., 
Job, Moses, Abraham). Importantly, it is possible to be knowledgeable about the heroes of the 
faith (who may be discussed during sermons or appear in popular culture, such as movies) 
without necessarily knowing much about the contents of the Bible. Another conceptualization of 
Bible knowledge is to divide it into 1) Old Testament and 2) New Testament dimensions. The 
motivation here is that parts of the Bible represent different historical epochs (before the time of 
Jesus and after he was born, respectively) and may be emphasized differently among different 
religious groups. This implied model and two alternatives are depicted in Figure 2.2 as Model 2, 
Model 2a, and Model 2b. 
World Religions. For world religions, the implied model treats this as a singular 
dimension with nine indicators. However, two minor changes might immediately improve this 
model: dropping the indicator about Greek mythology and correlating error terms of similar 
items. The reason for dropping the question about Greek Mythology (indicator name: Zeus) is 
because it is not strictly about religion.14 As for the correlated errors, three of the eight remaining 
indicators follow the exact same question format and are partially about geo-politics in addition 
to religious knowledge. These are the questions for the indicators titled “India,” “Pakistan,” and 
 
14 While some may argue that Greek mythology fits some definitions of religion, it is not considered a world religion 
and thus people knowledgeable about religion should not necessarily be expected to know about Greek mythology. 
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“Indonesia,” which each ask respondents about the dominant religion in those countries. Thus, 
part of what is captured in their error terms may have a common source separate from knowledge 
of world religions, which is why we can allow them to correlate.  
As another alternative, we can re-conceptualize the World Religions latent variable as 
actually comprised of three latent variables: one for Buddhism, one for Hinduism, and one for 
Islam. Even in a U.S. context in which most people do not know much about non-Christian 
traditions, these are still diverse traditions and knowledge of one need not reflect knowledge of 
another; therefore, allowing them to function as distinct “knowledges” seems appropriate. 
Finally, a third alternative simply combines the last two: keeping the correlated errors for the 
three indicators described above in addition to teasing apart knowledge of Buddhism, Hinduism, 
and Islam as separate latent variables. The implied model and three alternatives are depicted in 
Figure 2.2 as Model 3, Model 3a, Model 3b, and Model 3C. 
Atheism and Agnosticism and Public Life. The final note about the models estimated here 
is that the latent variables Atheism and Agnosticism and Public Life are dropped for the 
alternative specifications. While these are important topics and useful inclusions in a knowledge 
survey, they do not necessarily make sense in a measurement model strictly for religious 
knowledge. The former is about non-religion, and even still, the indicators for it are about 
definitions, not about atheism and agnosticism as schools of thought. Finally, while knowledge 
of public life is a substantively important topic, it does not make much sense in a model of 
religious knowledge. One could certainly know a lot about religion while simultaneously not 
knowing much about the U.S. legal system or the laws that guide praying in public schools. The 
reverse is also true. For these reasons, these variables are included in the original implied model 
but not in any proposed alternative. 
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 After estimating each set of the alternative models described above, decisions will be 
made as to which ones fit the data best, comparing the global measures of model fit discussed 
previously. In cases of similar model fit, considerations will also be made for model parsimony. 
Once each of the individual pieces are decided upon, they will be combined into one model of 
religious knowledge that can then be compared with our initial starting point. The components of 
fit (factor loadings and R2 values of indicators) for the final model will then be evaluated. 
 For the second part of the analysis, I begin with the final religious knowledge model 
decided upon in part one and then restrict the sample to Christian respondents (N = 2,446). This 
includes Protestants, Catholics, Mormons, and “other Christians.” I also develop two new latent 
variables that can be treated as typical measures of religiosity: Religious Practice and Religious 
Salience. Religious Practice is measured by two indicators: religious service attendance (ranging 
from 0 – never to 5 – more than once a week) and frequency of reading religious scriptures (0 – 
never to 5 – more than once a week). Religious Salience is measured by two indicators as well: 
importance of religion (0 – not at all important to 3 – very important) and strength of belief in 
god (0 – does not believe in God to 4 – absolutely certain).15 These latent variables and their 
indicators are shown at the bottom of Table 2.1. 
For this part of the analysis, I re-estimate the same CFA model of religious knowledge 
decided upon in part one, but this time the two religiosity latent variables are added to the model. 
On a sample of Christians (in this case), this means that the knowledge dimensions for 
Christianity and Bible are now knowledge about one’s own religion. Conversely, all other latent 
variables represent knowledge of others’ religions. As an external validity test, we would expect 
 
15 This is a combination of two questions. People were first asked whether they believed in God. Those who said no 
were not asked about their strength of belief in God. Thus, those who did not believe in God were coded as the 
lowest value (0) here. 
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the religiosity latent variables to correlate at least moderately with knowledge of Christianity and 




 Table 2.2 presents descriptive statistics of all variables in the analysis (all 32 knowledge 
indicators and four additional indicators for the Christian subsample). With one exception, all 32 
knowledge questions are binary indicators for whether the respondent answered the question 
correctly. The single exception is the “Gospels” indicator, corresponding to the question that 
asked respondents if they could name the four Gospels (0 = could not name any, 1 = named 
between one and three, 2 = named all four correctly). On average, about 50% of people 
responded correctly to a given question. At the lowest end of the spectrum, only 9 percent of 
people knew that Maimonides was Jewish; on the highest end of the spectrum, 89 percent of 
people knew that a public-school teacher could not lead a class in prayer. The Christian-only 
sample scored similarly to the full sample across most measures, though their scores were 
slightly higher on questions related to their religion (Christianity and Bible questions) and 
slightly lower, on average, across the other questions. 
[Table 2.2 about here.] 
The final four indicators are for the religiosity of the Christian subsample. On average, 
Christian respondents attend religious services about once or twice a month (mean = 3.06), read 
scripture a little less than once or twice a month (mean = 2.89), say their religious faith is 
between somewhat and very important to their lives (mean = 2.57), and have a strong confidence 
in their belief in God, with nearly 80 percent saying they are “absolutely certain” (mean = 3.72). 
 
 81 
Table 2.3 shows the results for each of the individual model specifications and 
alternatives proposed (visual depictions represented by Figure 2.2). Each model iteration is listed 
on the left-most side with corresponding values on each fit statistic shown to the right. Beginning 
with Models 1-1c, there is strong evidence that Model 1b fit the data best. It has the lowest and 
only non-significant chi-square value among the models. It also has a CFI and TLI of ideal fit 
(1.0), which is also the case for the RMSEA. The SRMR greatly exceeds the threshold for 
acceptability and is the lowest among the alternatives. Finally, the BIC is negative, which 
indicates support for the model. While other models have slightly lower BIC values, Model 1b is 
the best on all other measures and is therefore chosen as the best-fitting model. For Models 2-2b, 
Model 2a emerges with the strongest support of fit. It has the lowest chi-square value among 
alternatives and better values across all of the other fit statistics compared with the competing 
models. While the chi-square test is statistically significant, all other fit statistics are well-beyond 
conventional thresholds for strong model fit, so this is taken to reflect the large sample size 
detecting minor fluctuations from expected values rather than a problematic model specification. 
Finally, for Models 3-3c, Model 3c emerges as the model with the most support. Across all fit 
statistics in the table, it has the best value compared to the alternatives. While the chi-square 
value is statistically significant, all other indicators show very strong support for the model, so 
this is not taken to indicate any major problems with specification. 
[Table 2.3 about here.] 
Table 2.4 presents the fit statistics for the full, original (implied) model depicted earlier in 
Figure 2.1 and the alternative model. The alternative model is the new model being proposed 
with 1) removal of the latent variable for Atheism and Agnosticism, 2) removal of the latent 
variable for Religion in Public Life, and 3) taking the best-fitting models from the alternative 
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models above – Models 1b, 2a, and 3c instead of their implied counterparts. Notably, these two 
models do not have the exact same set of observed indicators; therefore, their fit statistics cannot 
be directly compared and we should interpret their differences with caution. However, one way 
to make this comparison fairly is to re-estimate the implied model with the same (smaller) set of 
observed variables from the alternative model while keeping its overall structure the same. This 
reduced form of the implied model is shown in the third row of Table 2.4. Both the alternative 
model and the reduced form of the original model are shown visually in Figure 2.3. 
[Figure 2.3 about here.] 
[Table 2.4 about here.] 
Overall, the original model shows mixed evidence for fit. The chi-square value is very 
large, though the other fit measures are acceptable and even very good. The alternative model, 
however, improves all but one of these measures fairly substantially. The only exception is the 
BIC, which still shows a very good value but is not quite as strong. While it has two more latent 
variables than the implied model, it also has eight fewer indicators, so in this way it is also more 
parsimonious. Thus, this model seems to be a large improvement over the original. When 
reducing the original model to have the same exact indicators as the alternative model (row 3), 
we see that the model improves, compared to the original model, in some ways (chi-square, CFI, 
TLI, SRMR) while not improving in others (RMSEA and BIC). Importantly, none of these fit 
statistics are better than the proposed alternative, so the nine-latent-variable alternative model 
(with 24 indicators) is taken to represent the best-fitting model. 
Table 2.5, using the best-fitting model from Table 2.4, shows the coefficient estimates 
from each latent knowledge dimension predicting its observed indicators and the proportion of 
variance (R2 values) that each knowledge variable explains of the observed indicators. The 
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coefficients are from probit regression models, which treat the indicator variables as collapsed 
versions of unobserved, normal continuous variables (Agresti 2013; Kline 2015). Because each 
of the latent variables are also continuous and standardized, the coefficients can be interpreted as 
the expected change, in standard deviation units, in the indicator variables for a one standard 
deviation increase in the latent variables. In an SEM approach to validity and reliability, the 
probit coefficients can be interpreted as standardized validity coefficients while the R2 values can 
be treated as measures of reliability (Bollen 1989). 
[Table 2.5 about here.] 
 All coefficient estimates shown in Table 2.5 are both positive and statistically significant 
for every relationship between latent variables and their indicators (p < .001). In other words, as 
values for each latent knowledge dimension increase, the probability that people would correctly 
answer questions on that topics also increases. The increases, in standard deviation units, range 
from a low of .383 for indicator “Communion” predicted by Christian Teachings, to a high of 
.881 for indicator “Smith,” predicted by Elements of Mormonism. The R2 values, indicating the 
proportion of variance for each observed variable explained by the latent variable which predicts 
it, are also all statistically significant. The low and high values correspond to those just described 
for the coefficients; they range from a low of .147 (for the indicator labeled “Communion”) to a 
high of .777 (for the indicator labeled “Smith”). While there is no clear cut-off for what R2 
values indicate a reliable measure, it is worth noting that three indicators fall below having 20 
percent of their variance explained by their respective latent variables: “Communion” (15 
percent), “Awakening” (18 percent), and “Jesus Born” (19 percent). These relatively low values 
suggest that there is room for improvement in their reliability, though again, their respective 
coefficients and R2 values are statistically significant, justifying their place in the model until 
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further research can replicate this on another sample or improve upon them. In sum, the latent 
variables explain between 15 to 80 percent of variation across all of the 24 indicator variables. 
For the final part of the analysis, the proposed alternative model is re-estimated on the 
Christian sample, this time with the addition of two new latent variables: Religious Practice and 
Religious Salience (described above). These variables are allowed to correlate with all other 
knowledge dimensions in the model, and since this is a sample of only Christians, we can assess 
the correlations between religiosity and knowledge of one’s own religion compared to religiosity 
and knowledge of others’ religions. A visual diagram of this model is shown in Figure 2.4. 
[Figure 2.4 about here.] 
The results from this analysis are presented in Figure 2.5, which shows correlations 
between both dimensions of religiosity and each of the knowledge dimensions from the proposed 
model.16 Focusing first on the left half of the figure – knowledge of own religion – three 
important findings emerge. First, both religious dimensions have positive and statistically 
significant correlations to each knowledge topic. This is to be expected; as religiosity increases, 
we would also expect knowledge of one’s religion to increase. This provides an external validity 
check to our knowledge dimensions but also shows that religious knowledge is a distinct concept 
from both religiosity dimensions. The eight different correlations range from .120 to .637, which 
are weak to moderately strong values. If these concepts were indistinguishable from each other, 
the correlations would be much closer to values of one. Notably, though, many of these 
correlations are about as strong as correlations between other accepted dimensions of religiosity 
 
16 Correlations between the religiosity dimensions and knowledge of Mormonism are not shown in the figure 
because, while Mormons consider themselves Christians, most Christians are not Mormons. Thus, Mormons are 
included in the Christian sample, and knowledge of Christianity is knowledge of their own religion, but knowledge 
of Mormonism is not knowledge of one's own religion for most Christians. 
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in the literature (Chao and Yang 2018; Cornwall et al. 1986; El-Menouar 2014; Pearce et al. 
2017). 
[Figure 2.5 about here.] 
Second, Religious Practice has a stronger correlation to each of the four knowledge 
variables than religious salience. The average correlation between Religious Practice and a 
knowledge topic is .509, compared to .340 for Religious Salience. For Religious Practice, the 
four correlations range from .322-.637, while for Religious Salience they range from .120-.485. 
Third, there is a moderate amount of variation in correlations between the different 
knowledge topics, suggesting that these are distinct “knowledges” that relate to religiosity 
differently. For example, Religious Practice and Religious Salience correlate to Christian 
Teachings at values of .581 and .400, respectively. Meanwhile, they correlate to Christian 
History at values of .322 and .120. Recall that Christian Teachings and Christian History were 
originally combined into one “knowledge of Christianity” variable before alternative model 
specifications showed the utility of separating them. Thus, the differences in correlations here 
offer additional support for keeping these as separate dimensions. The same pattern holds for 
Bible Content and Bible Characters – while once treated as a single topic, separating them here 
shows slightly different correlation patterns to religiosity dimensions, with the correlations being 
stronger for Bible Content (.637 and .485 for Religious Practice and Religious Salience, 
respectively) over Bible Characters (.497 and .354). Again, this offers support for the alternative 
model proposed earlier that treats these topics as two separate concepts rather than as one 
broader “knowledge of Bible” concept.  
The right half of Figure 2.5 shows the correlations between the religiosity variables and 
knowledge of others’ religions, separated by religion. In contrast with the findings just discussed, 
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we now see small correlations, ranging from -.235 to .101. Only three are statistically significant; 
both religiosity dimensions are negatively correlated with knowledge of Buddhism, and Religious 
Practice is positively correlated (albeit at a very small value of .078) with knowledge of Islam. 
While these non-significant and small correlations should not be over-interpreted, it should also 
be noted that Religious Practice has slightly more positive correlations to these knowledge 
dimensions than religious salience – a finding consistent with the left half of the figure for 
knowledge of one’s own religion. Finally, different patterns of correlations are evident between 
religiosity dimensions and knowledge of the different world religions. In particular, it was 
argued earlier that knowledge of Buddhism, Hinduism, and Islam should be treated separately 
and this conceptualization was supported by the earlier analyses. Here, we see different 
correlations of these knowledge dimensions with the religiosity ones; both correlations are 
negative and statistically significant for Buddhism, neither are statistically significant for 
Hinduism, and religious practice only is positively correlated with knowledge of Islam. These 
differences also support the treatment of these topics as separate dimensions of knowledge, since 
we see they have very different relationships to our focal religiosity variables.  
DISCUSSION 
 
 This study accomplishes two tasks. First, it proposes and tests a multidimensional model 
of religious knowledge, finding support for a model that spans nine different knowledge topics. 
Second, it assesses the correlations between different dimensions of religiosity with knowledge 
of one’s own religion and knowledge of others’ religions, suggesting that knowledge of one’s 
own religion is moderately related to, yet distinct from, other markers of personal religiosity. The 






 Religious knowledge is a concept in need of refined measurement. After all, there is 
much to know about different religions and, in theory, a near infinite way to assess how 
knowledgeable people are about different religions. When the Pew Research Center conducted 
their Religious Knowledge Survey in 2010, they acknowledged that the survey literature on the 
topic was sparse; in fact, they had to develop many of their own questions in order to measure 
religious knowledge. But how did their model do? Are their proposed measures of religious 
knowledge a good starting point for future researchers to build upon? Or, should new measures 
be proposed in an attempt to better measure religious knowledge? 
 To answer these questions, the knowledge questions from Pew Research Center’s (2010) 
survey were treated as indicators of latent concepts in these analyses reflecting different 
dimensions of religious knowledge. Then, a confirmatory factor analysis model was estimated, 
within a structural equation modeling framework, to discern how well the model was supported 
by the data. In this process, alternative models were conceptualized and tested in an attempt to 
improve the baseline model. The main finding, overall, is that the religious knowledge model as 
a whole, and nearly all of the individual indicators, appear to measure the concept very well. 
 As far as the dimensions of religious knowledge are concerned, the findings here support 
a nine-dimensional model that deviates in a few key ways from the starting point implied by the 
Pew Research Center (2010). First, treating Atheism and Agnosticism (combined) and Religion in 
Public Life as dimensions of religious knowledge negatively affects the overall fit of a model of 
religious knowledge. It was argued earlier that these do not strictly measure knowledge about 
religion, and this argument is supported here. Therefore, it is recommended that these topics not 
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be treated as dimensions of religious knowledge going forward, though they may still be 
important concepts in their own right.  
Secondly, instead of treating knowledge of Christianity, knowledge of the Bible, and 
knowledge of World Religions as three different dimensions of religious knowledge, the findings 
here suggest that each of these dimensions should be subdivided into more specific ones. 
Dividing Christianity into Christian Teachings and Christian History, dividing Bible into Bible 
Content and Bible Characters, and dividing World Religions into Buddhism, Hinduism, and 
Islam, each improved the overall model fit.  
Theoretically, these knowledge distinctions are also meaningful. The Christianity 
distinctions will be discussed more in the next section, but for world religions, dividing them 
here suggests that knowledge of one (e.g., Buddhism) does not necessarily imply knowledge of 
the other (e.g., Islam). By overgeneralizing this knowledge dimension as knowledge of “world 
religions,” researchers could miss important distinctions between them. Especially given the 
diversifying religious landscape in the U.S., the differences in levels of acceptance of religious 
groups (Edgell et al. 2016; Edgell, Gerteis, and Hartmann 2006), and the differences in which 
these groups may be in the public eye due to regional demographics or national events (e.g., 
9/11), creating religion-specific knowledge dimensions seems to be more theoretically useful and 
is supported by the data here. Therefore, future researchers interested in knowledge of a 
particular religion would do well to start with the individual questions here, but would do even 
better to add additional questions on the minority traditions, especially if they are to serve as 
indicators in a latent variable approach (Bollen 1989). 
A final implication of this model is that, when possible, additional indicators of minority 
religious traditions should be added such they could also be multi-dimensional. As we saw with 
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knowledge of Christianity, perhaps knowledge of Judaism, Mormonism, Hinduism, Buddhism, 
and Islam could also be subdivided into knowledge of teachings and knowledge of history. 
Several more indicators for each of these topics would be necessary for this to be testable, 
though. Additional or different subdivisions are also possible if enough indicators are available. 
It will be up to future researchers to think through the kinds of knowledge that are relevant and 
meaningful within each separate tradition (see El-Menouar (2014) for suggested topics of 
knowledge within Islam). As I will suggest in the next section, having these internal distinctions 
allows for theorizing about the different effects that knowledges can have on other outcomes.  
Personal Religiosity 
 
In the discussion of personal religiosity, religious knowledge is often overlooked. Some 
scholars have considered it foundational to religiosity (Glock 1962) but largely this concept has 
not been incorporated into measures of religiosity. Reliance on common survey measures for 
topics like religious affiliation, service attendance, and importance of faith – which do not 
necessarily require religious knowledge – may be part of the reason why. Nevertheless, these 
analyses suggest that religious knowledge is an important part of overall religiosity.  
Using confirmatory factor analyses to assess the correlations between two dimensions of 
religiosity – Religious Practice and Religious Salience – with dimensions of religious knowledge 
on a Christian sample, four key findings emerge. First, knowledge of Christianity and the Bible 
are moderately correlated with both dimensions of personal religiosity. This provides some 
external validity to the separate knowledge dimensions; if they are indeed dimensions of 
religiosity, we would expect their values to increase as religiosity (among Christians) increases. 
Yet, as distinct concepts, we would not expect them to be perfectly correlated. This was the case 
for each dimension of Christian and Bible knowledge, for both Religious Practice and Religious 
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Salience. Second, religious practice seems to matter more for religious knowledge than religious 
salience. While this is just correlational, more religious practice is associated with more 
knowledge of Christianity and the Bible. Because the measure of Religious Practice is a 
combination of religious service attendance and frequency of reading scripture, this suggests that 
religious socialization is, in some combination, operating effectively at the organizational and 
individual levels. As Christians attend services and read the Bible more, they tend to know more 
about Christianity and the Bible. Importantly, however, the sizes of these correlations also 
suggest that there is much variation here; just because Christians attend services or read scripture 
does not mean they know much about Christianity or the Bible. The reverse is also true. 
Third, the theoretical distinctions between Christian Teachings, Christian History, Bible 
Content, and Bible Characters argued for earlier are supported by these analyses. The clear 
differences in correlations between both dimensions of Christian knowledge to each dimension 
of religiosity confirm their distinctiveness. The same is true for both dimensions of Bible 
knowledge. Had either dimension been treated as one concept, this variation would be obscured. 
Fourth, and finally, personal religiosity (for Christians) does not appear to be related to 
knowledge of other religions in any consistent way. This provides additional external validity to 
the different knowledge concepts, as it is unlikely that being more religious would necessarily 
lead to more religious knowledge outside of one’s tradition. Nevertheless, there was a small 
inverse correlation to knowledge of Buddhism and a small positive correlation to knowledge of 
Islam (for religious practice only). These findings should not be over-interpreted, given the small 
correlation sizes and the general lack of significance to knowledges of other religions. 
Cautiously, however, the former finding could be due to more religious Christians being more 
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insular, or could be an artifact of low exposure to Buddhists among this particular sample.17 The 
small positive correlation to Islam may be due to the more public nature of discourse on Islam 
following 9/11, such that Christians who attend services more may be more likely to hear about 
Islam. For example, during sermons, Islam could be discussed as a religious contrast (possibly a 
threat) or perhaps as a religion in need of support or protection from discrimination. 
Beyond the topic of measurement, these knowledge dimensions are also important for 
theorizing about the influence of personal religiosity. For example, when religion is theorized as 
a causal influence on behavior, it is almost never because individuals have internalized 
knowledge about their religion’s history. Rather, it is sometimes argued that individuals 
internalize their religion’s teachings or directives (Smith 2003, 2017) and, in turn, those 
teachings or directives offer and reinforce schemas for action (Johnson-Hanks et al. 2011). Thus, 
knowledge of one’s religious teachings is required for this mechanism to be an influence on 
behavior. This mechanism is usually untested, though, and just assumed, since few studies 
actually measure what people know about their religion.  
Religious knowledge is also implicated in explanations of religious influence that draw 
from the theory of cognitive dissonance (Festinger 1957). According to this theory, people are 
motivated by a drive for cognitive consistency and the avoidance of cognitive dissonance. In a 
religious context, this often manifests itself in the argument that religious individuals will strive 
to follow the teachings of their religion or to distance themselves from religion if they are unable 
to keep those teachings. For example, Christians might know that the Bible has prohibitive 
teachings against lust, and therefore feel compelled to eschew pornography or sex before 
marriage, again presuming that these are incompatible (Perry and Hayward 2017; Regnerus 
 
17 If this is the case, though, it is not clear why this finding would not then also apply to knowledge of Hinduism. 
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2007; Smith and Snell 2009; Uecker, Regnerus, and Vaaler 2007). But for the Christians (or 
other adherents) who do not know the teachings of their religion, it should not be expected that 
this particular mechanism is at work. Indeed, this is part of Hayward’s (2019) argument for why 
marginal religiosity in youth should not necessarily be expected to impact their sexual attitudes 
or behaviors. 
Of course, religious teachings may be followed for reasons other than religious 
knowledge, per se. They could be enforced through group norms, monitoring, social control, 
rewards, incentives, punishments, and so on. In fact, for many people, it is likely that religious 
teachings are not directly influential themselves, given that religion is persistently influential 
across a large number of domains, yet people are generally uninformed about their religion. 
Accordingly, if researchers had direct measures of what people knew about their religion, they 
could test theoretical models that account for this mechanism and other social influences 
simultaneously. It may well be that religious knowledge makes no difference at all, or that its 
influence pales in comparison to social influences, or that it only modifies religious effects for 
those already religious, but these ideas still need to be tested. Having good measures is a start in 
the right direction. 
Similarly, one survey question that is frequently analyzed among sociologists of religion 
is that of Biblical literalism or inerrancy (i.e., whether people think the Bible is the actual word 
of God to be taken literally).18 This question, or a slight variation thereof, has been associated 
with views toward creationism, evolution, or science in general (Ellison and Musick 1995; Roos 
2014; Sherkat 2011), to topics such as theological conservatism and evangelical Christianity 
(Hempel and Bartkowski 2008; Smidt 2013), to family and gender role attitudes (Denton 2004), 
 




and to fundamentalism and authoritarianism (Ng and Gervais 2017), among many others. While 
the question itself is not directly about religious knowledge, knowing the respondent’s 
knowledge of the Bible seems to be highly relevant to analyzing such a question. Yet, given the 
low levels of Bible literacy in the general population and among Christians, it should not be 
assumed that people answering questions about how they interpret the Bible actually know what 
the Bible says. Paired with knowledge measures, this could make for a theoretically interesting 
typology, with Biblical knowledge and Biblical literalism representing two axes of 
differentiation. The interaction between these two variables could create meaningful categories 
for future researchers to analyze, but there must be a measure (or measures) of Bible knowledge 
in order to do so. The questions from this study are a useful place to start in this regard, and these 
questions could even be incorporated into future surveys. Ultimately, when knowledge questions 
can be paired with conventional measures of religiosity, new causal mechanisms and typologies 
can be designed and tested. 
Limitations and Conclusions 
 
Despite the contributions of this paper, there are several limitations worth noting here. 
First, it bears repeating that the data, while nationally-representative, are from a U.S. sample. 
Accordingly, the findings here cannot be assumed to hold for non-U.S. populations. It was 
argued earlier that religious knowledge is an important topic both cross-culturally and 
internationally, yet the findings from this paper may look different in different contexts – 
contexts in which the religious composition looks very different than in the United States. 
Additionally, since this is a religious knowledge survey, results may also look different in non-
U.S. contexts with different educational systems, religious histories, cultural norms about the 
public discussion of religion, and the visibility of religion in larger institutions, such as politics 
 
 94 
or education. Further, while the final models decided upon here showed strong fit across a 
number of common fit statistics, there is no conclusive way to know if these are the best possible 
models. Even when theory and empirical analyses support a given model, it is still possible that 
there are better models out there – perhaps many – that could fit the data just as well or even 
better (Bollen 1989).  
Second, the “religious knowledge” models presented here still miss a lot of what could 
potentially fit under that conceptual umbrella. The Religious Knowledge Survey (2010), on 
which these analyses are based, is the most comprehensive data source on this topic, but it still 
misses a large amount of what could be considered “religious knowledge.” For example, the 32 
religious knowledge indicators did not include any questions about Confucianism, Yoruba, 
Taoism, Native American religions, folk religions, or a number of other religions (Prothero 2010; 
Smith 1995). If those were included, the models analyzed here may have looked different. Of 
course, this survey is already the most comprehensive one on religious knowledge, so it might 
not be practical to add many new questions on additional religions. Thus, additional questions 
may better be used as additional indicators on the current topics (e.g., Hinduism, Buddhism, and 
Islam). Nevertheless, it is important to acknowledge that “religious knowledge” as modeled in 
this paper does not capture the full scope of what could fit under that heading.  
Third, while the survey design included an oversample of Mormons, Jews, atheists, and 
agnostics, it did not contain an oversample of adherents of minority faiths such as Buddhism, 
Hinduism, and Islam. These faiths are growing in the U.S. (Eck 2001; Pew Research Center 
2015a; Smith 2002) and projected to keep growing (Pew Research Center 2015b) and thus it is 
increasingly important that analyses of U.S. religion include considerations for non-Christian 
traditions. Ideally, this study would conduct a multiple group analysis that would estimate the 
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religious knowledge model separately for each religious tradition. That would allow for equality 
tests across parameters, such as differences in factor loadings between latent variables and 
indicators, correlations across latent variables, and reliability estimates of the observed variables. 
This would be useful information in future models of religious knowledge, but would require 
larger samples for adherents of minority faith traditions. 
 These limitations notwithstanding, this paper is the first to validate and build upon a 
multidimensional model of religious knowledge. It points out areas in which we can improve our 
understanding of religious knowledge as a substantive topic, and also how we can integrate 
elements of religious knowledge into models of personal religiosity. Future researchers can build 
upon this foundation in numerous ways, including by using religious knowledge as predictors for 
diverse topics such as prejudice, attitudes toward outsiders, or even mechanisms of influence for 
personal religiosity. While this topic is relatively understudied, there is great potential for 
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Figure 2.1. Implied Model of Religious Knowledge 
Notes. This model is referred to as “implied” because it is 
based on the knowledge categories (here, dimensions) and 
survey items (respective indicators) that formed the basis of 
the Pew Religious Knowledge Survey (2010). Accordingly, it 
serves as the conceptual starting point for these analyses. See 
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Figure 2.2. Starting Specifications and Alternative Specifications for Various Knowledge Dimensions 
Notes. Models 1, 2, and 3 are parts of the implied model (Figure 2.1). Models containing an A, B, or C represent an alternative way to conceptualize those 



















































Figure 2.3. Alternative Models of Religious Knowledge  
Notes. The proposed alternative model (left) is a modified version of the implied model 
(Figure 1), with the best-fitting components taken from Figure 2.2. The reduced-form 
model (right) is also a modified version of the implied model, but this version uses all the 
same indicators as the proposed alternative. Usage of the same indicators allows for a fair 




















































































































































































Judaism Buddhism Hinduism Islam
Knowledge of Own Religion Knowledge of Other Religions
Religious Practice Religious Salience
Figure 2.5. Correlations between Religious Practice, Religious Salience, and Eight Dimensions of Religious Knowledge 
 
Notes. Sample of Christians (N = 2,446). Correlations come from the full measurement model that contains the nine knowledge-based latent 
variables and two religiosity latent variables. Correlations between the religiosity variables and knowledge of Mormonism are not shown here 
because, while Mormons consider themselves Christians, most Christians are not Mormons. Thus, Mormons are included in the Christian 
sample, and knowledge of Christianity is knowledge of their own religion, but knowledge of Mormonism is not knowledge of one's own religion 











Name Abbreviated Version of Original Question1 
Elements of 
Christianity 
Communion What is Catholic teaching about bread and wine in Communion? They become body and blood, or are symbols? 
Salvation Which group traditionally teaches that salvation is through faith alone? Protestants, Catholics, both or neither? 
Teresa Was Mother Teresa Catholic, Jewish, Buddhist, Hindu or Mormon? 
Reformation What is the name of the person whose writings and actions inspired the Reformation? Luther, Aquinas or Wesley? 
Awakening Who was a preacher during the First Great Awakening? Jonathan Edwards, Charles Finney or Billy Graham? 
Bible  
Content 
Genesis What is the first book of the Bible? (Open-ended) 
Gospels What are the names of the first four books of the New Testament, that is, the four Gospels? (Open-ended) 
Jesus Born Where, according to the Bible, was Jesus born? Bethlehem, Jerusalem, Nazareth or Jericho? 
Commands Which of these is NOT in the Ten Commandments? Do unto others…, no adultery, no stealing, keep Sabbath? 
Job Which figure is associated with remaining obedient to God despite suffering? Job, Elijah, Moses or Abraham? 
Moses Which figure is associated with leading the exodus from Egypt? Moses, Job, Elijah or Abraham? 
Abraham Which figure is associated with willingness to sacrifice his son for God? Abraham, Job, Moses or Elijah? 
Elements of 
Judaism 
Sabbath When does the Jewish Sabbath begin? Friday, Saturday or Sunday? 
Maimonides Was Maimonides Jewish, Catholic, Buddhist, Hindu or Mormon? 
Elements of 
Mormonism 
Founded When was the Mormon religion founded? After 1800, between 1200 and 1800, or before 1200 A.D.? 
Jesus The Book of Mormon tells of Jesus appearing to people in what area? The Americas, Middle East or Asia? 
Smith Was Joseph Smith Mormon, Catholic, Jewish, Buddhist or Hindu? 
World  
Religions 
Ramadan Is Ramadan the Islamic holy month, the Hindu festival of lights or a Jewish day of atonement? 
Koran Do you happen to know the name of the holy book of Islam? (Open-ended) 
Nirvana Which religion aims at nirvana, the state of being free from suffering? Buddhism, Hinduism or Islam? 
Dalai Lama Is the Dalai Lama Buddhist, Hindu, Jewish, Catholic or Mormon? 
Vishnu In which religion are Vishnu and Shiva central figures? Hinduism, Islam or Taoism? 
India What is the religion of most people in India? Hindu, Buddhist, Muslim or Christian? 
Pakistan What is the religion of most people in Pakistan? Muslim, Hindu, Buddhist or Christian? 
Indonesia What is the religion of most people in Indonesia? Muslim, Hindu, Buddhist or Christian? 
Zeus Who is the king of Gods in Greek mythology? Zeus, Mars or Apollo? 
Atheism and 
Agnosticism 
Atheist Is an atheist someone who does NOT believe in God, believes in God, or is unsure whether God exists? 
Agnostic Is an agnostic someone who is unsure whether God exists, does NOT believe in God, or believes in God? 
Religion in  
Public Life 
Constitution What does Constitution say about religion? Separation of church and state, emphasize Christianity, or nothing? 
Prayer According to the Supreme Court, can a public school teacher lead a class in prayer? 
Literature According to the Supreme Court, can a public school teacher read from the Bible as an example of literature? 
Comparative According to the Supreme Court, can a public school teacher offer a class comparing the world's religions? 
Religious 
Practice2 
Attend Aside from weddings and funerals, how often do you attend religious services? 









Faith How important is religion in your life? 
Belief3 Do you believe in God or a universal spirit, or not? IF YES (separate question): How certain are you about this 
belief? 
1See Pew Research Center (2010) for the exact wording of each question and for full survey topline.  
2Used only for the Christian sample. 













Full Sample  
(N = 3,366) 
Christian Sample  
(N = 2,446) 
Range Mean SD Mean SD 
Elements of 
Christianity 
Communion 0-1 .40 .49 .41 .49 
Salvation 0-1 .16 .36 .16 .37 
Teresa 0-1 .82 .38 .83 .38 
Reformation 0-1 .46 .50 .46 .50 
Awakening 0-1 .11 .31 .12 .32 
Bible 
Content 
Genesis 0-1 .63 .48 .66 .47 
Gospels 0-2 .96 .97 1.06 .97 
Jesus Born 0-1 .71 .45 .74 .44 
Commands 0-1 .56 .50 .57 .50 
Job 0-1 .39 .49 .41 .49 
Moses 0-1 .72 .45 .72 .45 
Abraham 0-1 .60 .49 .61 .49 
Elements of 
Judaism 
Sabbath 0-1 .45 .50 .43 .50 
Maimonides 0-1 .09 .28 .06 .24 
Elements of 
Mormonism 
Founded 0-1 .44 .50 .42 .49 
Jesus 0-1 .40 .49 .38 .49 
Smith 0-1 .52 .50 .51 .50 
World 
Religions 
Ramadan 0-1 .52 .50 .49 .50 
Koran 0-1 .54 .50 .50 .50 
Nirvana 0-1 .37 .48 .33 .47 
Dalai Lama 0-1 .47 .50 .45 .50 
Vishnu 0-1 .38 .49 .33 .47 
India 0-1 .62 .49 .59 .49 
Pakistan 0-1 .68 .47 .65 .48 
Indonesia 0-1 .27 .44 .24 .43 
Zeus 0-1 .65 .48 .62 .49 
Atheism and 
Agnosticism 
Atheist 0-1 .85 .36 .85 .36 
Agnostic 0-1 .62 .49 .60 .49 
Religion in 
Public Life 
Constitution 0-1 .69 .46 .68 .46 
Prayer 0-1 .89 .31 .90 .31 
Literature 0-1 .23 .42 .21 .41 
Comparative 0-1 .36 .48 .34 .47 
Religious 
Practice1 
Attend 0-5 - - 3.06 1.49 
Scripture 0-5 - - 2.89 1.84 
Religious 
Salience1 
Faith 0-3 - - 2.57 .69 
Belief2 0-4 - - 3.72 .64 
Notes. See Table 2.1 for the question corresponding to each indicator shown here. All values are weighted. 
1Used only for the Christian sample. 
2Combination of two questions. See text for additional description. 
 
 
Table 2.3. Model Comparisons (N = 3,366)  
DF Chi-square CFI TLI RMSEA SRMR BIC 
Model 1 5 15.683** .979 .957 .025 .038 -24.924 
Model 1a 4 9.513* .989 .973 .020 .032 -22.973 
Model 1b 1 .401 1.000 1.000 .000 .006 -7.720 
Model 1c 4 13.037* .982 .955 .026 .035 -19.449 
Model 2 14 106.673*** .984 .976 .044 .035 -7.028 
Model 2a 13 44.788*** .994 .991 .027 .024 -60.791 
Model 2b 13 105.216*** .984 .974 .046 .035 -0.363 
Model 3 27 179.843*** .975 .967 .041 .044 -39.437 
Model 3a 17 78.055*** .989 .981 .033 .030 -60.010 
Model 3b 17 104.657*** .984 .973 .039 .037 -33.408 
Model 3c 14 53.306*** .993 .985 .029 .026 -60.395 
Notes. All analyses weighted. See Figure 2.2 or a visual depiction of these models. Gray shading indicates best-fitting model 
within each set. 






Table 2.4. Model Comparisons, Full Models (N = 3,366)  
DF Chi-square CFI TLI RMSEA SRMR BIC 
Original1 443 1731.376*** .954 .948 .029 .058 -1866.440 
Proposed alternative model2 213 677.697*** .978 .972 .025 .042 -1052.178 
Reduced form of original model3 242 1011.205*** .964 .959 .031 .051 -954.193 
Notes. All analyses weighted. Gray shading indicates best fitting model. 
1The original, implied seven latent variable model (depicted in Figure 2.1). 
2The final model with all the prior adjustments incorporated (nine latent variables, 24 indicators). 
3The original model, re-estimated with same observed variables as those in the final model. This allows for a direct comparison of the fit statistics. In 
this case, the indicators Zeus and Teresa are removed, as well as the latent variables for Atheism and Agnosticism and Religion in Public Life. 








Table 2.5. Standardized Probit Regression Coefficients and R2 
Values for Each Indicator Variable, Final Model 
Latent Variables and Indicators Coef. R2 
Christian Teachings 
Communion .383 .147 
Salvation .502 .252 
Christian History 
Reformation .840 .706 
Awakening .419 .176 
Bible Content 
Genesis .855 .732 
Gospels .812 .660 
Jesus Born .436 .190 
Commands .662 .438 
Bible Characters 
Job .734 .539 
Moses .828 .686 
Abraham .764 .584 
Elements of Judaism 
Sabbath .514 .264 
Maimonides .679 .461 
Elements of 
Mormonism 
Founded .754 .568 
Jesus .819 .671 
Smith .881 .777 
Elements of Buddhism 
Nirvana .523 .274 
Dalai Lama .640 .410 
Elements of Hinduism 
Vishnu .764 .583 
India .675 .456 
Elements of Islam 
Ramadan .717 .514 
Koran .845 .715 
Pakistan .535 .286 
Indonesia .590 .348 
Notes. See Table 2.1 for the question corresponding to each indicator shown here. 










CHAPTER THREE: SEARCHING FOR RELIGION AND SPIRITUALITY (LITERALLY): 
U.S. TRENDS IN RELIGIOUS AND SPIRITUAL SEARCH TERMS, 2004-2019 
 
Over the last few decades, the religious landscape in the United States has experienced a 
number of changes. For example, starting around 1990 and continuing since, the dramatic growth 
of religious “nones” (Hout and Fischer 2002, 2014) has garnered a lot of scholarly attention 
(Chaves 2011; Drescher 2016; Pew Research Center 2012). Nearly a quarter of the population 
now reports no religious affiliation (Pew Research Center 2015). Nevertheless, work on lived 
religion and spirituality shows that the practice of spirituality need not take place within 
institutional walls, nor even be affiliated with a religious tradition (Ammerman 2014; McGuire 
2008). In fact, some people leave institutional religion in order to explore alternative 
spiritualities (Mercadante 2014; Roof 1999). Many scholars have also noted a rise in “spiritual-
but-not-religious” identifications (Chaves 2011; Fuller 2001), and Roof (1999) argues that our 
deregulated religious economy has allowed for a “spiritual marketplace” to develop in response 
the demands of spiritual seekers – including those still within dominant religious traditions. 
With the advent and proliferation of the internet over the past few decades, another trend 
has taken place: religion and spirituality have made a home online. Just about every kind of 
religious organization and belief system now has a web presence (Dawson and Cowan 2004), 
and people are using the internet to find religious communities, share their faith, and search for 
the supernatural (Jansen, Tapia, and Spink 2010; Wan‐Chik, Clough, and Sanderson 2013). The 
internet now facilitates a vibrant, accessible, and diverse spiritual marketplace (Roof 1999), and 
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how individuals “shop” for religious materials in this marketplace can tell us something about 
religion and spirituality in the United States.  
One particular way to assess the interests of online “shoppers” for religion or spirituality 
is through their search queries, which are words or phrases typed into search engines that, in 
turn, subsequently provide relevant online results. Google, which is by far the most preferred 
search engine in the United States (Purcell, Brenner, and Rainie 2012), has created a database of 
all its queries from 2004 onward, called Google Trends, and thus provides a particularly rich data 
source for an analysis of search queries. In fact, Google Trends data has been used to study a 
range of similar phenomena, such as population-level interest in science (Baram-Tsabari and 
Segev 2011) and the environment (Mccallum and Bury 2013). It is my contention here that this 
novel data source can also shed important light on the complex and dynamic characteristics of 
U.S. religion and spirituality over time. Specifically, this research is guided by the following 
three research questions: 1) What are the recent trends in online internet searches for religious 
and spiritual content? 2) What do those trends indicate about the overall religiosity and 
spirituality of U.S. citizens? and 3) How do online search trends over the past 16 years comport 
with national survey data and other research on the U.S. religious landscape?  
THEORETICAL BACKGROUND 
 
The Religious Landscape of the United States 
 
By many indicators, the United States is a distinctively religious place (Chaves 2011). 
About nine in ten adults believe in God, three in four have a religious affiliation, six in ten 
consider religion to be very important to their lives and pray at least daily, and slightly less than 
four in ten attend religious services weekly or more (Pew Research Center 2012, 2015). Given its 
levels of development and educated populace, these numbers often appear exceptionally high 
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when compared to other countries – a distinction that has been noticed for some time by many 
scholars (Wald and Calhoun-Brown 2011; Wuthnow 2012). In fact, it has often been argued that 
the United States presents an exception or counter-example to the secularization thesis (Berger, 
Davie, and Fokas 2008; De Graaf 2013). 
 Despite relatively high levels of religiosity across numerous indicators, there are many 
moving pieces to U.S. religious trends worth noting. For example, much has been written about 
the rise of the “nones,” or those with no religious affiliation (Pew Research Center 2012; 
Woodhead 2016, 2017). The size of this group was fairly stable between 1970 and 1990, 
representing about 8 percent of the population, but has since been increasing rapidly (Hout and 
Fischer 2002). The “nones” now represent about 23 percent of the U.S. population, making them 
the second largest “religious” group – larger than Catholics and mainline Protestants and behind 
only evangelical Protestants (Pew Research Center 2015). Importantly, despite the label, the 
“nones” actually do believe in God or a higher power the majority of the time, and they engage 
in a range of religious and spiritual practices (Pew Research Center 2012). Other documented 
trends of the past few decades include the decline of mainline Protestantism and Catholicism 
(Chaves 2011; Pew Research Center 2015) and a small increase in non-Christian faiths (Chaves 
2011; Pew Research Center 2015; Smith 2002). Evangelical Protestantism has managed to 
remain fairly stable over time, declining slightly in recent decades, but maintaining a cultural 
distinctiveness attributed with helping to retain its members (Smidt 2013; Smith et al. 1998). 
Taken as a whole, the U.S. remains a fairly religious place, but recent evidence suggests that the 
U.S. is, in fact, becoming less religious according to measures of affiliation, belief, and practice 
(Chaves 2017; Voas and Chaves 2016). 
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 Outside of institutional religion, there have been other noteworthy changes. Concomitant 
with the rise of the “nones,” there has been a rise in people identifying as “spiritual but not 
religious” (Chaves 2011) and a growth of “diffuse” (Chaves 2011) or “reflexive” (Roof 1999) 
spirituality. This is analogous to the “subjective-life” spirituality described by Heelas et al. 
(2005), which is comprised of alternative and New Age spiritualities that take place in the 
“holistic milieu.” Some of these beliefs and activities include aromatherapy, astrology, tai chi, 
tarot card reading, reiki, and yoga, among others (156-157). Relatedly, Roof (1999) categories 14 
percent of baby boomers (born between 1946 and 1962) as “metaphysical believers and seekers.” 
These individuals identify as “Neo-Pagans, Wiccans, goddess worshippers, Zen Buddhists, 
Theosophists, nature-lovers, feminists, holistic people, New Agers, spiritual people, ‘followers’ 
of various spiritual masters, ‘seekers,’ and many without a name for themselves…” (204). On the 
General Social Survey, the percent of people describing themselves as “very spiritual” has 
increased from about 22 percent in 1998 to 29 percent in 2018 (NORC 2019). Notably, during 
that same time period, the percentage of people believing in God, affiliating with a religious 
tradition, and saying they are “very religious” has decreased (Pew Research Center 2012; Voas 
and Chaves 2016, 2018). Thus, while on the whole Americans seem to be becoming less 
religious in the formal institutional sense, they are not necessarily abandoning religious beliefs, 
behaviors, and other spiritual pursuits. In some cases, people are actually breaking away from 
religion in order to pursue non-traditional spiritualities (Mercadante 2014; Roof 1999), and the 
“holistic milieu” appears to only be growing over time (Heelas et al. 2005). 
 In sum, the religious and spiritual landscape of the United States is a complex one. It is 
dynamic and has many moving pieces. On the one hand, it appears that institutional religion is 
declining, but at the same time, there is evidence for religion persisting outside of institutional 
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walls, and also evidence of growth in non-traditional spiritual pursuits. On the whole, 
institutional religion is the more common of the two (Chaves 2011), but they appear to be 
trending in different directions, leading some scholars to speculate whether a “spiritual 
revolution” is afoot or coming in the near future (Heelas et al. 2005). 
 At this point, much of what we know about the overall levels of religious affiliation, 
religiosity, and spirituality in the United States comes from poll and survey research (Gorski and 
Altinordu 2008; Wuthnow 2015). This is particularly true for religious affiliation and religiosity. 
Wuthnow (2015) provides a historical overview of how this came to be, starting with community 
surveys in the late 1800s. Of course, other kinds of data collection and analyses have contributed 
greatly to our understanding of religion in the United States, though are not necessarily able to 
speak directly to trends over time. These include ethnographies of lived religion (Ammerman 
2013a; McGuire 2008), interviews with adults and adolescents (Pearce and Denton 2011; Smith 
and Denton 2005; Smith and Snell 2009), photo-journals (Williams 2010), and smart phone 
assessments (Kucinskas et al. 2017; Kucinskas, Wright, and Riepl 2018), among many others. 
Similarly, data on trends toward spirituality have often been derived from survey research (like 
the General Social Survey), which is typically unable to capture the range of non-traditional 
alternatives that spiritual seekers pursue. Of course, qualitative data has helped understand this 
group (Bender 2010; Drescher 2016; Mercadante 2014; Roof 1999), but tracking involvement 
trends in the “holistic milieu,” which is the domain of alternative or New Age spiritualities, is a 
difficult task, especially because many of these activities are “invisible” (Heelas et al. 2005) and 





Religion Online and Online Religion: The Virtual Religious Landscape 
 
 One relatively new possibility for assessing population levels of both religion and 
spirituality is through the internet. Over the past few decades, the internet has spread rapidly 
throughout the United States, with about 90 percent of the adult population using the internet as 
of 2018 (Anderson, Perrin, and Jiang 2018). With a new platform available, virtually every form 
of religion and spirituality has made itself a home on the internet as well (Dawson and Cowan 
2004). A quick internet search can illustrate this last point. For example, Google searches for 
“church near me,” “meditation temple,” “Buddhist temple,” and “Islamic center” yield 3.0 
billion, 116 million, 303 million, and 1.9 billion results, respectively, at the time of this writing. 
Less “traditional” searches, such as “psychic near me,” “yoga near me,” and “wicca near me,” 
yield 94 million, 1.3 billion, and 24 million results, respectively, at the time of this writing. Thus, 
on the internet, access to religious and spiritual content and resources may be limited by one’s 
imagination more than availability. 
One scholar draws a distinction between “religion online” and “online religion” (Helland 
2002), with the former referring to religions that provide content online and the latter referring to 
participatory religion that individuals engage with online. Examples of “religion online” include 
websites for the Vatican, churches, and mainstream religions that present information about 
themselves. Examples of “online religion” include interactive prayer, worship, and meditation 
that is mediated through the internet. Of course, the boundaries between these two classifications 
are not always clear. Nevertheless, the overarching trend is clear: religion has a strong presence 
online in various forms that are widely accessible to internet users with a range of different 




The Sociological Significance of Religion Online 
 
 There are many reasons why the presence of, and accessibility of, religion on the internet 
is of sociological import. The four that will be discussed in this section include three theoretical 
implications, including the shift in institutional authority, the new religious economy, and the 
presence of plausibly structures. There is some overlap between these concepts, but they have 
been disentangled here for the sake of clarity. Finally, another important aspect about religion 
online is that it provides a source of data with which sociologists can unobtrusively study social 
phenomenon at a broad level with relative ease. These will each be discussed below. 
 Institutional authority. One of the defining and unique characteristics of religion on the 
internet is that it can completely bypass institutional authority. To be sure, many institutional and 
formal religions exist on the internet and have a web presence that is guarded, protected, and 
monitored by institutional authorities. This is a case of “religion online” (Helland 2002). For 
example, many websites for churches contain belief statements written by ordained ministers, 
pastors, bishops, priests, elders, and so on, that indicate a bureaucratic authority structure in 
which those with the most formal training and experience offer religious teachings or 
communicate to the masses. For example, Larsen (2000) finds that church and synagogue 
websites are much more likely to provide one-way communication to readers than to host two-
way communication, such as discussion boards or online prayer. However, the internet also 
provides a space for religious seekers and practitioners to function as their own authorities and to 
seek out content that is not credentialized in a traditional way. As an example, Dawson and 
Cowan (2004) describe an online “cybercoven” with a 15-year-old High Priestess of Wicca (who 
had been practicing Wicca for only about two years). In a study of teen witches in the U.S. and 
Australia, Berger and Ezzy (2004) argue that the internet and chat-rooms allow young witches to 
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become “instant experts” and provide them with the ability to begin sharing with and teaching 
others despite otherwise being novices. A website dedicated to “psychic chat, tarot, astrology, & 
more” (Anon n.d.) has hundreds of “psychic readers,” many of them with thousands of reviews 
and designated specialties, though their biographies do not typically indicate a formal process 
through which they have become specialists (outside of anecdotes of helping others). To be clear, 
they may very well be “experts” to themselves or others, but the authority they derive is not from 
formal academic or religious training, and may not even be verifiable in some cases. Thus, for 
those skeptical of, or avoidant toward, traditional religious authority, such as many of the 
“spiritual but not religious” (Fuller 2001; Mercadante 2014; Roof 1999), the internet provides a 
space where they can become their own authorities or seek the teachings of someone outside the 
walls of institutional religion. 
 The new religious economy. Historically, in the U.S., the Christian model of religion has 
been the dominant form (Luckmann 1990). However, as the U.S. developed and diversified, 
Christianity became only one of many religions competing for space in the religious landscape. 
Counter to the idea that this diversification would lead to an erosion of sacred plausibility 
structures (Berger 1967), other scholars have argued that competition in the religious economy 
actually promotes religious commitment (Stark and Finke 2000). Christianity is still the 
dominant religious tradition, as just over 70 percent of people identify as either Protestants or 
Catholics (Pew Research Center 2015), though there has been significant change over time in the 
size and vitality of different Christian groups (Finke and Stark 2005). Overall, however, a 
population that is about 70 percent Christian is a substantial decrease from just a few decades 
ago, decades which have also seen the growth of minority religions, such as Islam, Buddhism, 
and Hinduism (Eck 2001; Pew Research Center 2015; Smith 2002), religious “nones” (Hout and 
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Fischer 2002, 2014; Pew Research Center 2012), and the “spiritual but not religious” (Fuller 
2001; Mercadante 2014).  
For the spiritual-but-not-religious, Heelas et al. (2005) note that a “holistic milieu,” 
which includes activities such as aromatherapy, spiritual healing groups, palm readings, psychic 
consultancy, reiki groups, and yoga, among others, is growing but has not yet overtaken 
institutionalized religion. In the digital age, this economy of religious and spiritual goods is able 
to flourish; any religion, belief system, philosophical tradition, or self-proclaimed guru can carve 
out a digital space and be easily found by consumers searching to fulfill their spiritual needs. 
Thus, the internet provides a fairly level playing field for religious and spiritual competitors. To 
this point, Roof (1999) states:  
“The very fact that Neo-Paganism and Witchcraft can just as easily have web 
pages on the Internet as the Roman Catholic Church means that religions once 
considered esoteric, if not blasphemous, now gain legitimacy and acceptance, and 
thus increasingly take their place in this country’s evolving religious pluralism. 
The Pope and leaders of a pagan community become equals in the cyberspace 
staging of religious possibilities” (71).   
 
Accordingly, we can expect that interested consumers will utilize the internet to find, learn, or 
practice that which satisfies their spiritual desires, even if they are not mainstream or easily 
accessible offline.  
 Plausibility structures. Berger (1967) argues that socially constructed worlds, such as 
those of religions, need a social base – known as a plausibility structure – for their continuing 
existence. Berger (1967:46) states: “it can be said that all religious traditions, irrespective of their 
several ‘ecclesiologies’ or lack of same, require specific communities for their continuing 
plausibility.” Yet the smaller the community that serves as the social base, the more precarious 
world-maintenance is. This is due to the absence of confirmations of one’s own reality and the 
presence of alternative realities that could garner one’s interest. 
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 Religion in the digital age is implicated here because a near limitless range of religions, 
spiritualities, philosophies, and value systems exist on the internet and can create a sense of 
virtual communities (Dawson and Cowan 2004). In other words, a robust plausibility structure 
can exist online for just about any belief system – no matter how new, unconventional, or 
unorthodox it may be. In a country like the United States, where most people are Christians (Pew 
Research Center 2015), the plausibility structure for Christianity is less precarious than for other 
religions or belief systems because so many elements of the culture serve to reconfirm the reality 
of Christianity.19 Accordingly, Christianity has a robust plausibility structure throughout U.S. 
society, which means that this world can be maintained rather easily for Christians. But what 
about minority religions or alternative spiritualities that have few supports in the surrounding 
culture? Those worlds are inherently more precarious in the United States. Yet with the 
proliferation of the internet, any of those worlds can exist in digital space with a vibrant and 
robust community of like-minded individuals.  
The idea that minority religions and belief systems can thrive on the internet is 
reminiscent of the concept of “thin markets” (Rosenfeld 2012) as it is applied to dating. 
Rosenfeld (2012) states, “Individuals are in a thin market for potential partners when the cost of 
identifying multiple partners who meet minimum selection criteria may be large enough to 
present a barrier to relationship formation” (524). As it turns out, online dating services are a 
major boon to those who otherwise inhabit thin markets. Adapted to religion, individuals are in a 
thin market when the cost of finding a community of likeminded believers is high enough that 
 
19 For example, it is unlikely that any long-term U.S. citizen will consistently avoid noticing Christian holidays 
(especially ones that even cause secular institutions to close, like Christmas and Easter, and are accompanied by 
conspicuous decorations and signs that the holiday is upon us), any of the approximately 350,000 Christian 
congregations in the country (Brauer 2017), Christian radio stations, television channels, books, cross necklaces 
worn by friends and family, Catholic and Christian schools and universities, and so on. 
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they often fail to do so. The internet is important to consider here because it is part of the supply-
side of the equation in the religious market. The internet provides a low barrier to entry for 
religious suppliers who have a great degree of opportunity to market their ideas to an 
underserved niche (Stark and Finke 2000). Thus, for those interested in non-institutional, fringe, 
unorthodox, or minority religions and spiritualities, the internet can provide information and 
community that is simply unlikely to be found by chance in our predominately Christian nation.  
 The novelty and flexibility of internet data. The last major implication for studying 
religion online is the novelty and flexibility of the data. Big data utilization is becoming 
increasingly common in social research (Salganik 2017) and for researchers of religion 
(Cheruvallil-Contractor and Shakkour 2016). For example, scholars have recently used Google 
NGrams (Finke and McClure 2017) and Amazon purchase data (Porter and Bader 2017) to 
obtain indirect and unobtrusive measures of religious outcomes. However, internet search data 
has seldom yet been used for analyses of religious and spiritual terms (see Jansen, Tapia, and 
Spink [2010] and Wan-Chik, Clough, and Sanderson [2013] for notable exceptions, discussed 
more below). There are several potential benefits for doing so. First, there is not always a clear 
distinction between religion and spirituality, and many people combine both in complex and 
unique ways (Ammerman 2013b; Roof 1998, 1999). Internet search data is agnostic to self-
identification and hybrid forms of religiosity and spirituality, whether orthodox or not. In other 
words, it is able to accommodate categories and identities that are not mutually exclusive in 
theory or practice. While a survey may tell us that someone is a Methodist who is “somewhat 
spiritual,” that same person’s search data may reveal that he or she is interested in Jesus, church, 
psychic powers, meditation, karma, reiki, and astrology. Aggregated upward, search data can 
 
 124 
provide a look into religion and spirituality that is not affected by theological boundaries, 
contradictory beliefs, or issues with recall bias. 
Second, search data is an unobtrusive measure that is less affected by social desirability 
or nonresponse biases than traditional surveys and polls (Wuthnow 2015). While both religious 
and non-religious individuals alike may be hesitant to share with an interviewer or pollster that 
they are interested in astrology, paranormal activity, Satanism, palm readings, or even that they 
are an atheist, there is far less reason for them to suspect that privately searching the web for 
those terms would lead to any public judgment, ridicule, or censure. Thus, internet searches may 
accurately reveal what people are interested in when not subjected to choosing between limited 
response categories or worried about what others will think of them. Of course, there are also 
limitations to using internet search data, which will be discussed more later, but it nevertheless 
has the potential to illuminate some aspects of the religious and spiritual landscape that other 
methods cannot. 
Scheitle (2011) makes a similar argument and shows that internet search measures could 
serve as strong proxies for both religious affiliation and interest in non-traditional spiritualities. 
Using data from Google Insights for Search (since replaced by Google Trends), he shows that 
keywords associated with various religious traditions strongly correlate with denominational 
adherence rates in the Religious Congregations and Membership Study (RCMS). Consequently, 
he states (Scheitle 2011:291), “search measures could serve as an ideal alternative to 
denominational adherence rates … There are even theoretical reasons to believe that, depending 
on the research question, these measures could be superior to denominational adherence rates.” 
Further, and especially important to the current study, he shows that searches for terms such as 
“ghosts,” “paganism,” “Wicca,” “witchcraft,” “astrology,” and “psychic” load on distinct factors 
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for “paranormal” and “New Age,” and that a created scale based on “New Age” search terms has 
a strong, positive, and statistically significant correlation with psychics per million people as 
determined by Bainbridge and Stark (1980). This is compelling evidence that internet search data 
can be used as a reliable proxy for population-level religious and spiritual interests. 
There is one study, to my knowledge, that implements this idea with a longitudinal 
design. Jansen, Tapia, and Spink (2010) analyze search engine inputs over time to assess trends 
in religious searching. They use data from three different search engines (Excite, AltaVista, and 
Dogpile) and collect data from five different days spanning the years between 1997 and 2005. 
They also use a diverse set of queries to cover a broad scope of potential interests (e.g., 
“Religion,” “Bible,” “Jesus,” “Christian,” “Islam,” “Buddhism,” “pagan religions”). Their study 
has a few weaknesses that leave room for improvement, however. First, the number of religious 
terms could be more expansive, especially the list of terms for religious-related beliefs (RRBs) 
that indicate the subjective, non-institutionalized aspects of religion and spirituality. Second, and 
more importantly, the choice of search engines and time points for analysis could be more 
systematic. The authors analyze five single days over an eight-year period; however, the time 
between data points is not equal, the dates come from four unique months (meaning that results 
could be affected by seasonality) and five unique days of the week (including one weekend day), 
the time frame for query collection varies by the day, and three different search engines are used, 
which may attract different users and introduce selection bias. For these reasons, while still 
informative, this analysis is inadequate for making any broad claims about changes in religious 
or spiritual interest over the eight-year period. Nevertheless, the authors claim, based on the 
stable percentages of all sessions with religious queries from their five data points over time, that 
“there is no evidence of secularization from looking at religious Web searching behaviors” 
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(Jansen et al. 2010:48). Over a longer period of time, and with more systematically gathered 
data, it is possible that a different picture would emerge.  
Another study that takes a similar approach, but without the longitudinal component, was 
conducted by Wan-Chik, Clough, and Sanderson (2013). These authors improve upon some 
shortcomings by Jansen et al. (2010) by using only one search engine (MSN) and broadening the 
terms used for religious queries. These terms were carefully selected using outside experts on 
each religion and the authors were able to post-filter search queries to remove false matches 
(e.g., “Christian Dior accessories” would be removed as a query for the religious word 
“Christian”). However, their analysis only covered one month (May 2006) and thus cannot be 
used to assess search patterns over time and their implications for the broader religious and 
spiritual landscape.  
The present study seeks to advance our understanding of the religious and spiritual 
landscape by capitalizing on the power of internet search data while simultaneously building on 
the shortcomings of these prior two studies. In order to do so, this study will first use data from 
the most popular search engine, Google (Purcell et al. 2012), over a longer period of time, and 
will greatly expand the scope of religious and spiritual search terms considered in the analyses of 
trends over time.  Second, instead of analyzing a few data points over a span of years (Jansen et 
al. 2010) or one month of data (Wan‐Chik et al. 2013), this study will analyze aggregated search 
data for every month for the last 16 years. This longitudinal data allows for long-term trends to 
emerge and also removes seasonal, daily, and weekly biases. Finally, this study will provide 
external validation checks, when possible, to key trends of interest, assessing the extent to which 
Google Trends data match broader population changes. As a result, this study will provide a 
novel and longitudinal picture of the religious and spiritual interests in the U.S. 
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DATA AND METHODS 
 
 Data for these analyses come from two different sources: Google Trends 
(trends.google.com) and the General Social Survey (GSS). These will each be discussed in turn. 
Google Trends provides an unbiased, random sample of Google search data from as far 
back as 2004 until the present. Google is, by far, the most commonly used search engine, and 
this was the case for all years of interest in this study (Purcell et al. 2012).20 Google Trends data 
is all categorized, connected to a topic, and devoid of personally identifying information. Search 
terms with low volumes are excluded (i.e., they appear as a value of 0 in the data), as are 
duplicate searches (repeated searches by one person within a short time period). Special 
characters are also removed.  For data during the time window analyzed here (2004-2019), 
Google Trends aggregates search information to the monthly level. All searches for analyses 
were conducted in February of 2020 and limited to complete years, so the data span from 
January 2004 until December 2019, for a total of 16 years, or 192 months. 
Upon entering search terms to query the Google Trends database, filters are allowed for 
location, time span, category, and search kind. For all searches included in these analyses, the 
United States is selected as the location, “01/01/2004-12/31/2019” is selected as the time span, 
“all categories” (the default) is selected, and “web search” (the default) is selected. The resulting 
output is a line graph, aggregated by month, of popularities for the queried search term(s), along 
with a download option for the data that produces the graph. To automate this process of 
downloading monthly trends for the 200+ terms used in this analysis, I requested and obtained 
access to the Google Trends API through Google; subsequently, I used both Python and 
JupyterLab (a Python program) to write a script that would query Google Trends for each term in 
 
20 In 2004, Google was preferred to its next closest competitor (Yahoo) by a ratio of almost 2 to 1; by 2012, this 
ratio had increased to nearly 14:1. 
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the analysis and download the resulting data.21 All data were then imported into Stata, and all 
analyses from that point onward were conducted in Stata.22 
The data provided by Google Trends are relative popularities of searches, not absolute 
frequencies; the maximum value for every search term over any given window of time (in this 
case, 2004-2019) is 100, which occurs at the time interval (in this case, month) in which that 
search term was most popular, relative to all Google searches. All other time intervals, for each 
search term, contain a value from 0-100, which indicates the popularity of the search relative to 
its most popular value. For example, a search with a value of 100 in August of 2009 would 
indicate its most popular month, and a value of 50 in December of 2014 would indicate that the 
search was half as popular in December of 2014 as it was in August of 2009.  
The second part of the analysis incorporates data from the General Social Survey (GSS). 
The GSS is a nationally representative survey of the adult population (18+) living in non-
institutional arrangements conducted by the National Opinion Research Center (NORC) at the 
University of Chicago, beginning in 1972. Up until 2004, it was limited to the English-speaking 
population, but Spanish-speakers were added to the target population from 2006 onward. For 
these analyses, every available GSS from 2004 onward will be used (every other year from 2004 
to 2018, inclusive). These data will be used to track changes over time in religious affiliation, 
religious attendance, spirituality, views about the Bible, and other religious and spiritual 
 
21 I would like to acknowledge and thank my colleague Sam George for his assistance writing this program. 
 
22 The results from the API are nearly identical to the results from querying the terms in Google Trends one-by-one, 
though very minor differences are present. Also, the data from Google Trends are a random sample that is re-




indicators that have analogs within the Google Trends data. Thus, the GSS will serve as an 
external validity check to the Google Trends data.23  
Religious and Spiritual Search Terms 
 
In order to assess religious and spiritual interest broadly in the United States, a large, 
diverse, and representative pool of search queries are needed from the Google Trends data. To 
this end, 13 major categories of terms are presented: one for each of the major world religions 
(eight) and one for five different umbrella categories. The world religions include 1) Christianity, 
2) Buddhism, 3) Hinduism, 4) Islam, 5) Judaism, 6) Confucianism, 7) Taoism, and 8) Yoruba. 
The subsequent five categories are: 9) Other religious, philosophical, or ethical systems, 10) 
Multi-religious, quasi-religious, or secularized religious, 11) General spiritual or supernatural, 
12) Alternative health or medicine, and 13) nonreligion. 
While the terms within these categories are not exhaustive, they cover a broad and fairly 
comprehensive range. Choices of specific terms were made as follows. World religions were 
those identified by Smith (1995) and Prothero (2010). For each world religion, I went through 
both of those resources and identified the key leaders, God(s), figures, beliefs, practices, internal 
divisions, terms, concepts, and historical sites that a person interested in those religions, or a 
practitioner of those religions, would likely search for on the internet. Importantly, however, 
terms that were too generic (e.g., “God” or “temple”) or too uncommon in search data (e.g., the 
“Spring and Summer Annals” text of Confucianism) were excluded. For Christianity, 
denominations within Christianity that contained at least one percent of the population in either 
2007 or 2014, according to the Pew Research Center (2015), were included in the list. Since 
 
23 All analyses of the GSS data are weighted using the WTSSNR variable. See Appendix A of the GSS codebook for 
more information on sample design and weights used in the GSS. 
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Orthodox Christianity is one of three main traditions within Christianity, despite making up less 
than one percent of the U.S., it was important to include it here. Thus, “Greek Orthodox” and 
“Russian Orthodox” are included as search terms under Christianity, since they are by far the two 
largest Orthodox groups in the U.S. (Pew Research Center 2017). Search terms for all the major 
world religions are shown in Table 3.1. 
[Table 3.1 about here.] 
The terms within the “Other religious, philosophical, or ethical systems” category were 
taken from the Pew Research Center’s (2015) report on the religious landscape as examples from 
“other faiths” in the U.S. The terms in the final four categories are collectively informed by a 
number of works in this area (Ammerman 2013a; Bender 2010; Chaves 2011; Heelas et al. 2005; 
Jansen et al. 2010; McGuire 2008; Mercadante 2014; Roof 1999; Smith 1995, 2017; Wan‐Chik 
et al. 2013). Two notes here are important, though. First, some terms could fit well in multiple 
categories. For simplicity, I have chosen to avoid overlapping terms across categories, since the 
categories are meant to reflect substantive groupings of interest and are not to be taken as 
complete representations of the topic.24 Second, while “Alternative health or medicine” may 
seem only loosely related to religion or spirituality, scholars have noted that many spiritual 
seekers participate in these activities in pursuit of their own spiritual development and that these 
activities themselves often invoke elements of spirituality or nonempirical healing processes 
(Bender 2010; Heelas et al. 2005). These final five categories of search terms are depicted in 
Table 3.2.  
[Table 3.2 about here.] 
 
24 For example, yoga is a dominant practice in both Buddhism and Hinduism, but is not included on those lists 
because 1) it spans multiple religions and 2) is highly secularized in the United States, such that someone who 




Tables 3.1 and 3.2 combine for 205 unique terms. To assemble the data, I queried the 
Google Trends API via a Python program to download the search trends for each term between 
2004 and 2019. Data from all searches were then combined into one dataset, which contains data 
for each search term (the unit of analysis) over the time period from 2004-2019, or 192 months. 
Importantly, this method of querying Google Trends does not provide any information on how 
different terms’ popularities compare to each other, only to themselves. To address this, I re-ran 
the queries, but this time comparing them all to a common referent term (searches for God). 
When Google Trends compares two terms, as it does for one term, the highest value on the graph 
is scaled to 100, with all remaining monthly values for both terms representing their popularities 
relative to that single highest value of 100. The average of all monthly popularities for each term 
is then divided by the average monthly popularity for God, which creates an “average relative 
popularity” for every given term. Accordingly, values higher than one indicate searches more 
popular than God and values below one indicate searches less popular than God over a given 
time interval. Also, since these relative popularities are all in relation to the same referent term, 
their values can be compared to one another and ranked. 
Analytic Strategy 
 
 The data for individual search terms are first analyzed using multiple time series models. 
The dependent variable, relative search popularity, is regressed on the monthly time trend 
variable, which ranges from 1-192, reflecting months from 2004-2019. To mitigate the influence 
of outliers, a centered moving average of order five is used for search popularity rather than the 
raw values. This averages the value of the current month with the two months before it and after 
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it to smooth the trend line and stabilize fluctuations (Shin 2017).25 The relative search 
popularities, explained above, are also produced for the full 16-year span and for the intervals 
between 2004-2008, 2009-2013, and 2014-2019. 
  The final part of the analysis compares the time series trends based on Google search 
data to trends based on the GSS data. This cannot be done for all search terms, but only those 
that have approximate equivalents in GSS data (e.g., religious affiliations and terms like Prayer, 
Bible, and Spiritual). Further, because trends over time of are interest, the GSS measures must 
also be repeated consistently over the 16-year time interval between 2004 and 2019 to be 
considered for comparison here. With these considerations in mind, I use the following measures 
from the GSS, which will be presented as the percentages of people, by year, who: agree the 
Bible is the word of God, believe in life after death, consider themselves very religious, consider 
themselves very spiritual, attend religious services weekly or more, and pray daily or more. I also 
use the GSS data to obtain the percentage of Christians, Catholics, Buddhists, Hindus, Muslims, 
and Jews for comparison to search terms. 
RESULTS 
 
 This section is organized into three parts: trends in religious and spiritual searching, the 
relative popularities of search terms, and comparison of search data to the GSS.  
Trends in Religious Searching 
 
 Rather than summarize the time trends of 205 terms with a large number of tables and 
coefficients, Figure 3.1 presents the estimated linear trends of all search terms in the analysis for 
the time period between 2004 and 2019, grouped by category. The individual terms are shown as 
 
25 In sensitivity analyses, these models were also estimated with the raw scores and a moving average of order three. 
Coefficient estimates were nearly identical regardless of smoothing strategy, so results shown here will only use the 
estimates from the moving average of order five. 
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thin gray lines, while the group average within each category is depicted on each plot as a thick 
black line. This black line has the mean intercept and slope of all individual lines; thus, it is 
equivalent to a growth curve estimate of individual trajectories within the group (Bollen and 
Curran 2006). Interested readers can find the coefficients for all trends across categories, and for 
the periods between 2004-2008, 2009-2013, and 2014-2019 in Appendix A. 
[Figure 3.1 about here.] 
World Religions. Out of the 25 terms in the Christianity category, nearly all are trending 
downward in popularity over time. The only terms not trending downward are Bible 
(insignificant), Holy Spirit (positive), Jesus (positive) and Non-denominational (positive). The 
positive increase in Non-denominational is the steepest of the increases and is the only increasing 
term that persists throughout each of the three time periods individually. This trend fits with 
other research that illustrates the growth of nondenominational Christianity (Woodberry et al. 
2012; Woodberry and Smith 1998). Nearly all terms in the Buddhism category are decreasing as 
well. The only terms trending upward are Buddhist temple and Mandala – the latter at a much 
steeper rate. For Hinduism, the general theme continues: most terms are trending downward. The 
only terms trending upward are Bhakti (a type of yoga), Chakra, Ganesha, and Samsara. Islam is 
the first category to buck the trend so far, with the group average actually indicating a slight 
increase in popularity over time. In fact, ten of these terms are becoming more popular over 
time, five are insignificant, and only five are becoming significantly less popular. 
Judaism, Confucianism, and Taoism all have similar trends. For Judaism and Taoism, not 
a single search term is becoming more popular over time, and nearly all are statistically 
significant in the negative direction. Confucianism, broadly, is declining in popularity, though 
three terms buck the trend: Filial piety, Junzi, and Neo-Confucianism. Notably, Table A6 in 
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Appendix A shows Junzi to have a very steep slope only during recent years; upon further 
inspection, this is likely due to the popularity of a restaurant named Junzi opening in New York 
and Connecticut. Finally, Yoruba, like Islam, is actually slightly increasing in popularity over 
time. Six of its terms are becoming more popular, one is statistically insignificant, and only three 
are becoming less popular. 
All other categories of terms. All of the search terms in the “Other Systems” category are 
becoming less popular over time, with one exception: Polytheism. The “Multi-religious,” 
“General Spirituality” and “Alternative Health” categories all have a large amount of variation. 
Appendix A (Tables A10-A12) provides more details, but notable increases for “Multi-religious” 
include Fasting, God, Karma, Meditation, Prayer, and Yoga, while notable increases for 
“General Spirituality” include Aura, Divination, Horoscope, Metaphysical, Psychic, Spiritual, 
and Supernatural. Finally, notable increases for “Alternative Health” include Acupuncture, 
Chiropractor, Craniosacral therapy, Crystal healing, and Energy healing. The last major 
category is that for “Nonreligion,” which also presents some variation. Search popularity for 
Atheist over time is non-significant, though it was dramatically increasing through 2013 before 
dramatically decreasing since. Secular and Secularism are becoming more popular over time, but 
Agnostic, Agnosticism, Atheism, and Secularization are all becoming less popular over time. 
Relative Popularities Over Time 
 
Table 3.3 shows the most popular 25 search terms from among the list of all terms (205). 
Recall from earlier that God is the referent term, and therefore has a value of 1.000 for each time 
period. Search terms with a value greater than 1.000 indicate that they were more popular than 
searches for the word God during that time interval. Conversely, values less than 1.000 indicate 
less popularity than God. These values can be interpreted normally as ratios: a value of 2 would 
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indicate that a search term was twice as popular as searches for God, while a value of .5 would 
indicate that a search term was half as popular as searches for God. 
[Table 3.3 about here.] 
In the time period between 2004-2019, the most popular terms were generally Christian. 
These include Church, Christian, Bible, Catholic, Jesus, and Baptist, all of which are in the top 
ten most popular. Other terms in the top ten include God, Yoga, Spirit, and Soul. Notably, all of 
these are from the “Multi-religious, quasi-religious, or secularized religious” category. The 
remaining terms in the top 25 include some Christian denominations (Methodist, Lutheran, and 
Presbyterian), two terms related to Judaism (Jewish and Israel), and a mix from some other 
categories. Notably, nothing from any other world religion makes this list. 
Looking at the time periods from 2004-2008, 2009-2013, and 2014-2019 provides some 
insight into the changes in religious and spiritual interest. The first thing to note in this regard is 
the stability. For example, the following terms are in the top-ten most popular over the entire 
interval and for each distinct time period: Church, Christian, Bible, God, Catholic, Jesus, Spirit, 
and Yoga. In fact, the top-20 terms are exactly the same (in a slightly different order) between 
2004-2008 and 2009-2013. In 2014-2019, the only minor difference to the top 20 is that 
Methodist and Gospel drop slightly to make room for Karma and Supernatural. The second 
result to notice here is the little variation that does take place. In 2004-2008, Zen, Lutheran, and 
Presbyterian are all in the top 25. Zen drops out during 2009-2013, and all three of them are 
gone by 2014-2019. Notably, these terms are all part of institutional religions – two of them 
Christian traditions. Similarly, Catholic, Baptist, Jewish, Christ, and Israel all drop in popularity 
between both time intervals in the table. Again, these terms are from institutional religions – 
three from Christianity and two from Judaism. As a contrast, Horoscope and Prayer consistently 
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increase in popularity over time. Yoga ascends in popularity and then stabilizes. By 2014-2019, 
Horoscope breaks the top 10, Karma has jumped into the 11th spot, and new appearances in the 
top 25 include Supernatural, Muslim, LDS, and Worship. Two of these last few, Muslim and 
LDS, represent minority (yet institutionalized) religious groups, though most of the changes and 
ascension are coming from terms outside of institutional religion. 
Comparisons with Other Data on the Religious Landscape 
 
 As the final component of these analyses, a number of search trends are compared to 
societal-level trends from the General Social Survey (GSS), which is a nationally representative 
sample of U.S. adults. If these search trends are valid measures of religious and spiritual interest 
in the United States over time, they should approximately match the trends of substantively 
similar measures of the GSS. To begin this section, I compare the Google search trends for the 
terms Bible, Afterlife, Religious, and Spiritual with the GSS percentage of people who 1) believe 
that the Bible is the word of God, 2) believe in life after death, 3) consider themselves “very 
religious,” 4) and consider themselves “very religious,” respectively. The results are shown in 
Figure 3.2. 
[Figure 3.2 about here.] 
 For comparison purposes, the intercepts on the figures are less important than the slopes, 
which indicate the trends over time. (The intercepts are also on different scales). Overall, the 
time trends have a fairly high correspondence within each graph. Google search popularity for 
Bible has been fairly stable since 2014, and so has the percentage of people believing the Bible is 
the word of God – about 30 percent. The same pattern is evident for searches for Afterlife and the 
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percentage of people who believe in life after death.26 The bottom two graphs trend in opposite 
directions, but the lines within them show the same pattern. Fewer people have been considering 
themselves “very religious” over time, which parallels a decrease in search popularity for 
Religious over time. Conversely, more people consider themselves “very spiritual” over time, 
which parallels an increase in search popularity for Spiritual. 
 The next comparisons overlay searches for Church, Prayer, Christian, and Catholic with 
the GSS percentage of people 1) who attend religious services weekly or more, 2) pray daily or 
more, 3) identify as Christians27, and 4) identify as Catholics, respectively. These comparisons 
are depicted in Figure 3.3. 
[Figure 3.3 about here.] 
 For the most part, these graphs indicate the same general finding from Figure 3.2: the 
search terms tend to change in approximate proportion to the data from the GSS. One notable 
exception is that search popularity for Prayer is trending upward while the percentage of people 
who pray daily or more is trending downward. Nevertheless, the other three comparisons show 
similar trends – all of which indicate decreases in search popularity and concomitant decreases in 
the GSS percentages. 
 Finally, it was argued earlier that Google search data might be especially useful for 
studying small groups. Accordingly, for the final set of comparisons, I compare searches for 
Buddhist, Hindu, Muslim, and Jewish with the GSS percentage of people who are 1) Buddhists, 
2) Hindus, 3) Muslims, or 4) Jews. These groups represent less than two percent of the U.S. 
 
26 The large spike in search popularity for Afterlife in 2010 is almost certainly due to the movie Resident Evil: 
Afterlife hitting theatres in September of 2010. Importantly, however, this spike is short-lived and the previous trend 
then continues. 
 




population. Because their numbers are so small, and their Google searches less popular than 
those for prior comparisons, I also overlay the group trend lines from Figure 3.1, which arguably 
represent more stable trendlines than the individual terms. Since the sample size of these groups 
on the GSS is relatively small and therefore susceptible to larger sampling fluctuations, these 
comparisons of trends warrant more cautious interpretation than the prior ones. Results are 
shown in Figure 3.4. 
[Figure 3.4 about here.] 
 For the most part, the Google search trends over time correspond with the percentages of 
adherents of these minority faiths. The weakest correspondence is that for Buddhism; searches 
for Buddhist are decreasingly popular since 2004, as is the group average of all Buddhist terms, 
yet the GSS percentage of Buddhists is fairly stable and possibly trending slightly upward. The 
other three comparisons show tighter correspondence, particularly for the group averages instead 
of individual terms. For example, the group averages for each of these three comparisons are 
nearly parallel to the GSS trends for the percentage of Hindus, Muslims, and Jews. Thus, for 
small groups and unpopular search terms, it may be especially useful to pool search terms 
together when estimating broader population trends. 
DISCUSSION 
 
The U.S. religious landscape is of continued interest to researchers, policy-makers, and 
the public alike. However, much of what we know about the religious landscape is informed by 
survey data. While highly useful in many ways, surveys are generally limited by close-ended 
responses and a finite amount of time and space for questions; accordingly, the measures used to 
describe changes in population-level religiosity over time tend to be reduced to religious 
affiliation and a few general measures such as belief in God, importance of religious faith, prayer 
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frequency, and so on. Examples can be found on the General Social Survey (NORC 2019), from 
the Pew Research Center (2015), Gallup polls (Gallup Jr. and Castelli 1989), and academic 
articles or books using these data. Population-level assessments of spirituality over time are even 
more difficult, as many spiritual beliefs, practices, and pursuits happen outside of institutional 
walls (Ammerman 2014) and are difficult to capture in survey questionnaires – in some ways, 
making them invisible (Heelas et al. 2005). 
 This research uses a novel data source, Google Trends search data, to assess the religious 
and spiritual landscape of the United States over the last 16 years. Unlike surveys, search data 
are not limited by a priori determinations of meaningful questions or mutually exclusive 
response categories, and they have their own unique advantages: they summarize millions upon 
millions of searches across an entire geographic area (e.g., the United States, though smaller 
geographies are possible) and are easily accessible for researchers to work with. Thus, these data 
are in a unique position to provide a new picture into the religious and spiritual landscape of the 
United States, and could prove increasingly useful in the future as a supplement to surveys and 
other important data sources. 
 In estimating the time trends of 205 religious and spiritual search terms from 2004 
onward, and in comparing some trends with the nationally-representative General Social Survey, 
this study provides four key findings: 1) most terms related to institutional world religions are 
becoming decreasingly popular over time, 2) many, though certainly not all, non-institutional 
religious and spiritual search terms are becoming more popular over time, 3) irrespective of the 
differences in time trends, the most popular terms overall – by far – are still those related to 
institutional religion, and Christianity in particular, and 4) comparisons with GSS data suggest 
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that Google search data can be a reasonably valid indicator of religious and spiritual beliefs, 
behaviors, and affiliations. These will be discussed in turn below. 
In showing that most terms related to institutional religion are decreasing in popularity, 
these results largely validate much of the other research on the religious landscape over the last 
few decades. Of all the time trends within the eight world religions, the general story is one of 
decline. To focus briefly on Christianity, the general decrease in popularity of nearly all search 
terms parallels the decreases in the percentage of Christians in the United States (Chaves 2017; 
Pew Research Center 2015). All searches for specific denominations included here (e.g., 
Baptists, Methodists, Presbyterians) are also decreasing; this likely reflects both the general 
decline of mainline Protestantism (Chaves 2017) and the tendency, particularly among churches 
in the evangelical tradition, to downplay denominational affiliations and differences. Indeed, one 
of the only terms increasing in the Christian category is Non-denominational, which mirrors the 
growth of non-denominational Christianity in the past few decades (Brauer 2017; Thumma 
2015). 
 With regard to the other seven world religions, all but Islam and Yoruba are trending 
downward in search popularities. Because these groups are so small, however, it is difficult to 
say how well this reflects population-level changes in the number of adherents in these groups. 
Muslims have indeed grown, from about .4 percent of the population to about .9 percent, during 
the interval covered here (Pew Research Center 2015); this corresponds to a growth from about 
2.35 million adherents to 3.45 million (Mohamed 2018). Unfortunately, there are no estimates 
over time of Yoruba practitioners, and estimates of this group tend to be particularly difficult to 
obtain (Prothero 2010). Nevertheless, I cautiously take the findings from Figure 3.4 to indicate 
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that the Google search data do indeed mirror population adherence rates fairly well, even for 
small religions. 
 Importantly, though, the declining popularity in institutional religion does not necessarily 
mean an inverse surge in secularity or nonreligion. In fact, terms related to nonreligion, such as 
Agnostic, Agnosticism, and Atheism tend to be trending downward, particularly over the last six 
years. While the rapid growth of religious “nones” is well-documented (Hout and Fischer 2002, 
2014; Pew Research Center 2012), it is also true that “nones” do not always remain as such for 
long (Lim, MacGregor, and Putnam 2010) and that “nones” often maintain religious and spiritual 
beliefs. In fact, some of them leave institutional religion for the purpose of pursuing spirituality 
(Mercadante 2014; Roof 1999). Results from this study offer support for this claim. While the 
“Multireligious, quasi-religious, or secularized religious,” “General spiritual or supernatural,” 
and “Alternative health or medicine” categories in these analyses, as a whole, have fairly stable 
trend lines, there is a tremendous amount of internal variation. In no particular order, Karma, 
Meditation, Yoga, Spirit, Spiritual, Aura, Divination, Horoscope, Psychic, Tarot, Metaphysical, 
Crystal Healing, and Energy Healing are just a few terms that are becoming increasingly 
popular based on the data between 2004 and 2018. This does not seem to suggest a rush toward 
secularity, and the fact that there is no concomitant rise in the nonreligion search terms would 
support this claim. 
In sum so far, while these data do support secularization theories or arguments that posit 
decreases of institutional religious authority (Chaves 1994) or adherence (Voas and Chaves 
2016), they also demonstrate that people are still seeking – and in fact, increasingly seeking in 
some ways – sources of meaning, purpose, and healing from spiritual, supernatural, or 
nonempirical sources. Maybe this is through horoscopes, tarot cards, craniosacral therapy, 
 
 142 
mindfulness, acupuncture, or crystals, or some combination thereof, but it does not seem to be 
happening through replacing religion with secularity per se – at least, not in what people are 
searching the internet for. 
As an important follow-up point, however, results from these analyses also show that, by-
and large, the most popular searches are still dominated by institutional religions. The most 
popular of all 205 terms, across the entire span of time, was Church. Terms like Christian, Bible, 
God, Catholic, Jesus, Baptist, Jewish, Christ, Methodist, Lutheran, and Presbyterian are all in 
the list of top-25 terms. The only terms that likely reflect a “new age” or non-institutional 
spirituality that break into the top 25 are terms like Yoga, Horoscope, Karma, Astrology, and 
Supernatural. Thus, while some new forms of spirituality may be increasingly popular, it is 
important to keep these trends in perspective. Overall, the most common searches for religion 
and spirituality on Google appear to be for institutionalized religion, and Christianity in 
particular. This would support the claim from Heelas et al. (2005) that while a “spiritual 
revolution” may be developing in the U.K., alongside a “holistic milieu” of spirituality activities, 
these have not overtaken the dominant and traditional forms of institutional religion. The same 
appears to be true for the U.S. 
Finally, this research also provides a number of comparisons to GSS data for external 
validation of the trends previously discussed. The main finding here is that, overall, the Google 
data show reasonable overlap with broader social trends. This was true for both the trends in the 
percentage of adherents within religious groups (e.g., Christians, Catholics), for behavioral 
measures (e.g., attending religious services), identification measures (e.g., percent “very 
religious” or “very spiritual”) and belief measures (e.g., belief in the Bible as the word of God, 
belief in the afterlife). Surely, whether or not a particular search trend can or should reflect a 
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different measure on a survey is an issue that requires great care and thought on researchers’ 
parts before simply making these comparisons in the future. However, of the comparisons made 
here, the results appear to be promising; Google trends data could serve as a reasonable proxy for 
religious and spiritual beliefs. This supports a similar argument made by Scheitle (2011) that 
search measures may be especially useful for producing ecological-level variables of religious 
context where data are absent or otherwise hard to obtain.  
Limitations and Conclusions 
 
 Despite these promising findings, there are several limitations of this study that warrant 
further discussion. First, there is no way to know from the Google search data the reason people 
are searching for certain terms. They may be searching for songs, movies, or plays with religious 
terms (e.g., Resident Evil: Afterlife, Samsara) without any desire to learn more about the 
religions or religious terms involved in the search. Of course, the popularity of such religious 
movies or media still signals a population interest and attraction. It is also possible that the data 
here are affected by “false matching,” or search terms that contain religious words but are 
completely unrelated to the religious topic (Wan‐Chik et al. 2013). Examples of this would 
include searches for the actor Christian Bale or for Christian Dior accessories, both of which 
would be included here as searches for Christian. Other examples are numerous. People may be 
searching earnestly to find the one true religion, or they may be searching for “True Religion” 
jeans; people may be trying to understand the karmic effects of their actions, or they may simply 
be looking for their free credit report on Credit Karma. There is no way of telling how much the 
data are affected by these false matches, since Google Trends does not provide specific search 
queries. However, the broad range of terms in this analysis is one way of buttressing against 
idiosyncratic false matches. Additionally, even though false matches reduce the “pure” searches 
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for religion, per se, they do still signal the extent to which names, companies, organizations, and 
other topics are still imbued with religious and spiritual language. 
Another limitation is that even when people are genuinely curious about their religious 
search terms, there is no distinction in these analyses for any value judgments behind them. For 
example, the data used for the term God would include searches for both “evidence for God” and 
“evidence against God.” Data used for the term Islam would include searches for both “Islam is 
peaceful” and “Islam is violent.” Specific phrases were not investigated here because the search 
volume would be far lower, possibly making them less reliable for trends over time, and because 
searches with low volumes are often unavailable from Google Trends. For these reasons, and 
because there is no logical end to all the combinations of phrases that people may search, these 
analyses focused only on single terms and assumed them to be a reasonable proxy for societal 
level interest, as other work has shown (Scheitle 2011). Finally, it must be noted that all of the 
searches used for this analysis are in English, which means that the trends discussed here may 
not apply to the population of people who do not conduct Google searches in English. About one 
in five U.S. citizens speak a language other than English at home, but about 60 percent of those 
citizens also speak English “very well” (Batalova and Zong 2016). Thus, it is likely that most of 
the non-English-speaking citizens are doing at least some Google searching in English, but the 
extent to which this affects the data here is unknown. 
These limitations notwithstanding, this paper make a useful contribution to our 
understanding of the U.S. religious landscape and also sheds light on a relatively new and 
underutilized data source in the sociology of religion. With internet usage only becoming more 
pervasive over time, and with religion and spirituality finding new homes on the web, utilizing 
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internet data – and search data in particular – has the power to help us understand population-
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Figure 3.1. Relative Search Popularities by Category of Search Terms, 2004-2019. 
 
Notes. Gray lines represent the individual search terms within each category, as shown in Tables 3.1 and 3.2. 














Figure 3.2. Google Search Popularities of Select Terms Compared to Religious Beliefs 
and Identifications on the General Social Survey.   
 
Notes. All percentages from the General Social Survey (GSS). The Y-axis on the left side of each graph is 
always 0-100 (for Google search popularity), but the Y-axis on the right side of each graph varies 













Figure 3.3. Google Search Popularities of Select Terms Compared to Religious 
Behaviors and Affiliations on the General Social Survey.   
 
Notes. All percentages from the General Social Survey (GSS). The Y-axis on the left side of each graph is 
always 0-100 (for Google search popularity), but the Y-axis on the right side of each graph varies 














Figure 3.4. Google Search Popularities of Terms Related to Minority Religious 
Traditions and Percentage of Adherents of those Traditions Based on the General Social 
Survey.   
 
Notes. All percentages from the General Social Survey (GSS). The Y-axis on the left side of each graph is 
always 0-100 (for Google search popularity), but the Y-axis on the right side of each graph is 0-4 (percent). 




Table 3.1. Search Terms Used in Analysis of Major World Religions 
Christianity Buddhism Hinduism Islam Judaism Confucianism Taoism Yoruba 
Christianity Buddhism Hinduism Islam Judaism Confucianism Taoism Yoruba 
Anglican Arhat Bhagavad Gita Allah Hebrew Book of Changes Daoism Babalawo 
Baptist Bodhisattva Bhakti Five Pillars Israel Book of Documents Daoist Egungun 
Bible Buddha Chakra Hajj Jerusalem Book of Odes Eight Immortals Eshu 
Catholic Buddhist Ganesha Halal Jew Book of Rites Jade Emperor Obatala 
Christ Buddhist temple Hindu Hijab Jewish Confucian Laozi Ogun 
Christian Dalai Lama Hindu temple Imam Jewish temple Confucius Tai Chi Olodumare 
Church Eightfold Path Jnana Jihad Kosher Doctrine of the Mean Tao of Orishas 
Episcopalian Four Noble Truths Kama Kaaba Mitzvah Filial piety Tao Te Ching Orunmila 
Gospel Lhasa Krishna Koran Passover Five Classics Taoist Oshun 
Greek Orthodox Mahayana Moksha Masjid Rabbi I Ching Taoist temple Santeria 
Holy Spirit Mandala Puja Mecca Sabbath Junzi Wu wei 
 
Jehovah's Witness Nirvana Samsara Medina Shalom Mencius Zhuangzi 
 
Jesus Siddhartha Shiva Mosque Synagogue Neo Confucianism 
  
LDS Theravada Upanishads Muslim Tabernacle The Analects 
  
Lutheran Vajrayana Vedas Prophet Muhammad Torah Xunzi 
  
Methodist Zen Vishnu Quran Yiddish 












    
Pentecostal 
       
Presbyterian 
       
Protestant 
       
Russian Orthodox 
       
Trinity               
Notes. Terms with multiple words were searched in quotation marks. Lists are alphabetical, with the exception of the first term in each category (religion 









Table 3.2. Search Terms of Religion and Spirituality Outside of Dominant World Religions 
Other religious, 
philosophical, or ethical 
systems 
Multi-religious, quasi-
religious, or secularized 
religious 
General spiritual or 
supernatural 
Alternative health or 
medicine Nonreligion 
Deism Afterlife Astrology Acupuncture Agnostic 
Druidism Dharma Aura Aromatherapy Agnosticism 
Humanism Fasting Divination Chiropractor Atheism 
Paganism God Dream interpretation Craniosacral therapy Atheist 
Pantheism Goddess Fortune telling Crystal healing Secular 
Polytheism Holy Horoscope Energy healing Secularism 
Satanism Interfaith Metaphysical Herbal therapy Secularization 
Scientology Karma Mystic Holistic medicine 
 
Unitarianism Meditation New age Homeopathy 
 
Wicca Prayer Occult Hypnosis 
 
 
Reincarnation Palm reading Mindfulness 
 
 
Religion Paranormal Naturopathy 
 
 
Religious Psychic Osteopathy 
 
 
Sacred Spiritual Reflexology 
 
 
Soul Spirituality Reiki 
 
 







   
 
Yoga 
   










Table 3.3. Most Popular Search Terms, 2004-2019, Overall and In Multi-year Periods 
Rank 2004-2019 RP 2004-2008 RP 2009-2013 RP 2014-2019 RP 
1 Church 2.075 Church 2.463 Church 2.032 Church 1.854 
2 Christian 1.184 Christian 1.732 Christian 1.146 Bible 1.049 
3 Bible 1.135 Bible 1.288 Bible 1.115 God 1.000 
4 God 1.000 God 1.000 God 1.000 Christian .855 
5 Catholic .609 Catholic .867 Yoga .615 Yoga .649 
6 Yoga .599 Baptist .621 Jesus .568 Spirit .600 
7 Spirit .566 Jesus .583 Catholic .565 Jesus .548 
8 Jesus .564 Spirit .546 Spirit .539 Catholic .474 
9 Soul .464 Jewish .531 Soul .507 Horoscope .451 
10 Baptist .461 Yoga .506 Horoscope .506 Soul .428 
11 Horoscope .436 Soul .466 Baptist .468 Karma .393 
12 Holy .347 Christ .433 Holy .346 Baptist .351 
13 Jewish .338 Holy .405 Jewish .303 Holy .310 
14 Christ .303 Religion .385 Religion .290 Prayer .297 
15 Religion .296 Israel .376 Prayer .281 Religion .242 
16 Prayer .294 Horoscope .329 Christ .279 Jewish .238 
17 Israel .276 Prayer .303 Israel .252 Christ .238 
18 Karma .223 Trinity .279 Trinity .200 Israel .228 
19 Trinity .213 Methodist .267 Methodist .180 Trinity .179 
20 Methodist .185 Gospel .221 Gospel .167 Supernatural .137 
21 Gospel .166 Zen .219 Lutheran .151 Methodist .135 
22 Lutheran .151 Astrology .218 Astrology .131 Gospel .130 
23 Astrology .139 Lutheran .211 Presbyterian .129 Muslim .127 
24 Religious .138 Religious .208 Supernatural .125 LDS .117 
25 Presbyterian .131 Presbyterian .200 Karma .122 Worship .112 
Notes. RP stands for "relative popularity" and indicates how popular a search term is compared to searches for "God." Values greater than 1.0 















This dissertation began with the goal of positively contributing to sociological 
approaches in measuring and modeling religiosity. Through the production of three papers, this 
dissertation offered new ways to conceptualize religiosity, measure it, evaluate it, and model its 
change over time. Simultaneously, this dissertation addressed three different substantive topics, 
showing how novel data or methods can add to our understanding of the sociology of religion. In 
the space below, the main findings from each chapter will be reviewed, along with my 
reflections on the studies and recommendations for researchers doing similar work. Finally, this 
chapter will conclude with broad limitations of this dissertation project and suggestions for 
future work in the field. 
In the first chapter, I validated a five-dimensional model of religiosity, consisting of 
Religious Beliefs, Religious Exclusivity, External Practice, Private Practice, and Religious 
Salience on a young adult sample. While prior work had initially proposed and validated this 
model on an adolescent sample (Pearce, Hayward, and Pearlman 2017), this work extends it to 
young adulthood. In other words, this model provides a valid conceptualization of religiosity 
from early adolescence through the transition to adulthood. The key takeaway here, for 
researchers interested in the dimensionality of religion, is that these five dimensions are distinct 
from each other, yet highly inter-related, and can (and probably should) be used as distinct 
concepts when possible – certainly when analyzing an adolescent or young adult sample. 
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As an example of why these dimensional distinctions matter, we can consider the 
common situation in which different measures or dimensions of religiosity are both related to a 
certain outcome. For example, Religious Beliefs and External Practice could both be related to 
an outcome, like health, anxiety, drug usage, or sexual behavior, but the mechanisms linking 
them to those outcomes may be different. These are theoretically important processes for 
researchers to explicate. (For recent works that discuss causal pathways of religious influence, 
see Smith (2017) and Pearce, Uecker and Denton (2019)). As a specific example, one could 
hypothesize that the effects of Religious Beliefs are mediated through something like cognitive 
dissonance (Festinger 1957), such that more religious individuals avoid certain behavior(s) for 
fear of violating religious prohibitions against doing so. Yet the effects of External Practice 
could be hypothesized to be mediated through something like reduced opportunity for certain 
behavior(s) or higher degrees of monitoring by peers, mentors, or adult figures. Studying the 
reasons for how and why different dimensions of religiosity relate to the same outcome can 
greatly add to our substantive understandings of those topics. Having validated dimensions of 
religiosity is an integral part of exploring these possibilities. 
In the second part of the analyses for the first chapter, I found that using a relatively new 
technique for longitudinal data analysis – autoregressive latent trajectory models (Bianconcini 
and Bollen 2018; Bollen and Curran 2004) – improves upon using either autoregressive or 
growth curve modeling alone for estimating change over time in the five dimensions of 
religiosity. Importantly, however, each of these three competing models provided a good overall 
fit of the data, and could reasonably be defended in different contexts. The autoregressive latent 
trajectory models were argued to be the most theoretically justifiable model in these analyses, 
but, admittedly, there is little guidance in the literature as to the best quantitative model for 
 
 160 
estimating religious change over time. It would be prudent for future researchers to continue 
evaluating longitudinal models in the estimation of religious change. 
Substantively, these results also showed that a host of life course factors affect each of 
the five dimensions of religiosity through the transition to adulthood. This is an important 
advancement of prior work that has shown life course factors to predict changes in individual 
markers of religiosity, like religious service attendance or importance of religious faith, over 
time (Desmond, Morgan, and Kikuchi 2010; Schleifer 2015; Schleifer and Chaves 2017). 
Nevertheless, the sizes of the effects found here tended to differ across dimension, as did those 
for other model components, such as the autoregressive effects (effects of prior values) and 
growth trajectories. Researchers doing similar work on religious change over time are thus 
encouraged to theorize about, and model, different dimensions of religiosity separately, as they 
are not equally affected by their prior values, growth trajectories, or life course transitions.  
 In the second chapter of this dissertation, I found that religious knowledge can be 
conceptualized as a multidimensional construct with nine different dimensions: Christian 
Teachings, Christian History, Bible Content, Bible Characters, Judaism, Mormonism, Buddhism, 
Hinduism, and Islam. To my knowledge, this is the first study to empirically validate a model of 
religious knowledge, and the lack of research on this topic may well be due to the lack of 
existing measures. Thankfully, the public data from Pew Research Center’s (2010) Religious 
Knowledge Survey was a major boon in this regard. With new data from a follow-up report (Pew 
Research Center 2019) hopefully becoming available in the near future, even more advanced 
analyses of religious knowledge could soon be possible. 
 In addition to this model validation, the second chapter also provided evidence to suggest 
that religious knowledge may be an oft-neglected dimension of personal religiosity. For example, 
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on a Christian sample, knowledge of Christian Teachings, Christian History, Bible Content, and 
Bible Characters correlated at moderately high levels with two dimensions of personal 
religiosity: Religious Practice and Religious Salience. Importantly, however, knowledge of the 
other dimensions did not correlate with these two measures of personal religiosity. In other 
words, within a religious tradition (Christianity), people who were more religious were also more 
knowledgeable about their religion; however, people who were more knowledgeable about other 
religions were not any more religious. This is what we would expect to find if religious 
knowledge is a dimension of religiosity. While this does not necessarily prove the case, it does 
provide important evidence in this regard.  
If religious knowledge is a dimension of religiosity, new kinds of studies could be done 
that address novel theoretical questions. For example, could religious knowledge moderate the 
effects of religiosity on particular outcomes? It could be the case that religiosity has certain 
effects on a given outcome, but that the effects are concentrated among people who are more 
knowledgeable about their religion; this could especially be the case when the implied 
mechanism is a mental process (like acquiescence or obedience to a particular teaching or text). 
If people do not know what their religion teaches, to what extent can they be expected to follow 
those teachings? And, in the event that people have little knowledge yet high levels of obedience 
or conformity, this could speak to the strong social component of behavior regulation within 
groups. This is just one sample line of inquiry that can be pursued further if religious knowledge 
measures are collected alongside other measures of religiosity and behavioral outcomes. 
 Additionally, the second chapter also made the argument that studying religious 
knowledge could benefit society more broadly by helping to preempt and mitigate prejudice 
between religious groups or toward religious individuals. Indeed, some studies have already 
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shown that improving religious literacy reduces prejudice and increases tolerance toward others 
(Lester and Roberts 2009) and some scholars have publicly called for increased academic study 
of religious knowledge for this particular benefit (Moore 2010). With religious pluralism 
increasing in the U.S. (Eck 2001; Pew Research Center 2015), this matter will only become more 
important in the future. The results from this chapter show that we have valid and reliable 
measures of religious knowledge; thus, the door is open to use them. Specifically, religious 
knowledge measures could be used in future surveys to study their effects on prejudice or 
tolerance. They could also be used in high schools or colleges to address blind spots in student 
learning or biases toward religious traditions. For public servants, they could be used to help 
build culturally sensitive service. The possibilities are endless, but the important point is that 
these measures could be directed toward some common good. 
 Finally, the third chapter in this dissertation used Google Trends data, which contain 
aggregated internet search popularities of all Google searches, to assess trends in the U.S. 
religious and spiritual landscape over the last 16 years. I found that the vast majority of searches 
related to institutional religion are becoming less popular over time, while searches for general 
spirituality and other forms of non-institutional religion show much more heterogeneity. Of 
particular importance, though, is the finding that many of these non-institutional searches are 
becoming more popular over time. Nevertheless, when compared to each other, searches for 
institutional religion (Christianity, in particular) dominate. That is, most online searching for 
religion in the United States is still pretty conventional, despite the fact that searches for 
institutional religion are declining overall. 
 The Google Trends data used in this chapter is certainly the most novel of the data 
sources used in this dissertation, and it definitely has some really strong advantages. For 
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example, it covers over 16 years of time (and counting), is constantly up-to-date to the current 
day (or even hour), is unobtrusive, is free and easily accessible, contains no missing data, has 
decent documentation, requires little cleaning or preparation before analysis, and can 
accommodate nearly any search query a researcher would like to investigate. However, from a 
measurement standpoint, these data are also the least precise of the data sources used in this 
dissertation. For example, a survey question asking people about how often they attend religious 
services is likely going to generate a very reasonable point estimate of sample and population-
level service attendance. But what about searches for the word “church” or something similar? 
Possibly, but these data are also muddied by all the searches for “church” that have nothing to do 
with religious service attendance. This is called “false matching” (Wan‐Chik, Clough, and 
Sanderson 2013) and is an inherent problem with analyzing Google search data. To make matters 
worse, there is substantial research on survey data and how to analyze survey data (which the 
first two chapters use); conversely, there is very little research on search engine data and how to 
analyze search engine data.  
All of these issues notwithstanding, though, I still showed in this third chapter that there 
are reasonable correlations between the Google Trends search data and comparable measures of 
religiosity and spirituality on the General Social Survey. To be clear, these data sources are not 
interchangeable, and I would always defer to the General Social Survey (or other nationally 
representative, high-quality surveys) when making general claims about religion or spirituality 
for which they contain measures. However, there are questions that the General Social Survey 
and other national surveys do not ask. There are also topics too expansive to cover on surveys, or 
mutually exclusive categories on surveys that obscure potentially interesting and unorthodox 
combinations of beliefs and practices. This is where Google Trends data come in. Topics that are 
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searchable online become data points, even if surveyors have not yet asked about them or do so 
in a way that obscures reality (as when they require selection of one religious tradition, though 
people can simultaneous practice multiple religions). And, if Google Trends data can be treated 
as a reasonable proxy for interest in that topic, or practice of that topic (such as religion or 
spirituality), then the limitations of this data seem a fair trade for the potential to be on the very 
edge of new data, trends, and highly-nuanced topics.  
Limitations and Future Work 
 Because the project-specific limitations were addressed at the end of each chapter, here I 
just comment on a few of the broader limitations of this dissertation. First, all three chapters 
focused solely on the United States, and, despite trends toward religious diversity (Eck 2001; 
Pew Research Center 2015), the United States is a predominately Christian nation. Thus, the 
findings presented here may not reflect processes happening in different countries or among 
minority faith groups. Second, while there are many advantages to structural equation modeling 
(as used heavily in the first two chapters), it is worth reiterating that good-fitting models do not 
necessarily indicate the “best” or “true” models (Bollen 1989). There could be plenty of models 
better than those I propose, but it is up to future work to uncover them. In a similar vein, the 
Google Trends data from the third chapter, because of its novelty, is still in need of validation for 
continued use in social science research. Despite my attempts to make each of these chapters as 
analytically rigorous as possible, it is important to note these shortcomings in the models or data. 
Finally, this dissertation addressed three separate populations, and thus I cannot triangulate the 
three studies to make broad claims about a particular group. The first chapter analyzed data from 
a cohort of 13-17-year-olds aging through their mid-twenties, the second chapter analyzed adults 
ages 18 and older in a cross-sectional sample, and the final chapter did not even analyze 
 
 165 
individuals at all (minus the General Social Survey comparisons). Accordingly, this dissertation 
should be viewed as contributing to three separate but related literatures, rather than offering a 
general assessment of a particular group. 
 Despite these broad limitations, this work speaks to several important topics within the 
sociology of religion and also highlights the need for future work. Specifically, the first chapter 
shows the need for theory and research to investigate the optimal longitudinal models for 
estimating religious change over time. Particularly within a structural equation modeling 
framework, competing models could be empirically tested and evaluated (Bianconcini and 
Bollen 2018; Bollen and Brand 2010). These kinds of comparisons would prove helpful for 
future researchers in need of choosing a longitudinal model. The second chapter, having 
established some dimensions of religious knowledge, motivates work on how religious 
knowledge interacts with personal religiosity and how it could be used separately as a predictor 
of outcomes such as prejudice or tolerance toward religious individuals and groups. Finally, the 
third chapter showcases the versatility and potential of Google Trends data; future research 
should continue to evaluate the utility of this data source, but should also use its novelty and 
strengths to ask new questions. Google Trends has been used for disease surveillance 
(Brownstein, Freifeld, and Madoff 2009), for difficult-to-reach populations (Chykina and 
Crabtree 2018), for taboo topics that people might not want to discuss openly (e.g., searches for 
porn (Whitehead and Perry 2017)), and can be used for data in other countries, other languages, 
and even small geographic areas. The opportunities are endless, and I hope that the work here 
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Table A1. Linear Monthly Search Popularity Trends for Terms Related to 
Christianity  
2004-2019 2004-2008 2009-2013 2014-2019  
LMT LMT LMT LMT 
Christianity -.156 *** -.603 *** -.099 ** -.097 ** 
Anglican -.243 *** -.595 *** -.282 *** -.024 ** 
Baptist -.187 *** .046 
 
-.146 *** -.142 *** 
Bible .009 
 
-.199 *** .243 *** -.114 *** 
Catholic -.148 *** -.339 *** -.123 *** -.021 
 
Christ -.068 *** -.319 *** -.018 * -.038 *** 
Christian -.252 *** -.392 *** -.090 *** -.197 *** 





Episcopalian -.306 *** -.596 *** -.449 *** -.066 *** 
Gospel -.110 *** -.076 * -.364 *** -.097 *** 
Greek Orthodox -.119 *** -.019 
 
-.104 *** -.028 * 
Holy Spirit .186 *** .045 
 
.332 *** -.100 *** 





Jesus .073 *** -.001 
 
.131 *** -.109 *** 
LDS -.024 * -.355 *** .243 *** -.134 *** 
Lutheran -.211 *** -.127 *** -.222 *** -.194 *** 
Methodist -.238 *** -.160 *** -.273 *** -.098 *** 
New Testament -.062 *** -.392 *** .103 *** -.151 *** 
Non denominational .330 *** .208 *** .465 *** .248 *** 
Old Testament -.036 *** -.398 *** .151 *** -.169 *** 
Pentecostal -.069 *** -.101 ** -.192 *** -.050 *** 
Presbyterian -.300 *** -.322 *** -.302 *** -.209 *** 




Russian Orthodox -.171 *** -.530 *** -.171 *** -.051 * 
Trinity -.101 *** -.078 *** -.040 ** -.083 *** 
Notes. LMT stands for linear monthly trend. Coefficients without color 
filling are either statistically significant in the negative direction or 
statistically insignificant. Coefficients with light gray filling are statistically 





Table A2. Linear Monthly Search Popularity Trends for Terms Related to 
Buddhism  
2004-2019 2004-2008 2009-2013 2014-2019  
LMT LMT LMT LMT 
Buddhism -.186 *** -.684 *** -.095 * -.118 *** 




Bodhisattva -.059 *** -.137 *** -.119 ** -.117 *** 
Buddha -.010 
 
-.110 ** .222 *** -.218 *** 
Buddhist -.235 *** -.675 *** -.098 *** -.205 *** 
Buddhist temple .055 *** -.308 *** .279 *** .056 
 
Dalai Lama -.089 *** .148 ** -.012 
 
-.291 *** 
Eightfold Path -.024 
 
-.394 *** .019 
 
-.211 ** 
Four Noble Truths -.098 *** -.231 *** -.034 
 
-.131 *** 
Lhasa -.253 *** -.220 *** -.351 *** -.142 *** 
Mahayana -.181 *** -.573 *** -.159 *** -.110 ** 
Mandala .316 *** .057 ** -.070 
 
.197 * 
Nirvana -.160 *** -.735 *** -.073 *** -.207 *** 
Siddhartha -.086 *** -.438 *** -.039 
 
-.163 *** 
Theravada -.152 *** -.405 *** -.085 * -.088 *** 
Vajrayana -.144 *** -.505 *** -.018 
 
-.070 *** 
Zen -.231 *** -.030   -.224 *** -.053 *** 
Notes. LMT stands for linear monthly trend. Coefficients without color 
filling are either statistically significant in the negative direction or 
statistically insignificant. Coefficients with light gray filling are 





Table A3. Linear Monthly Search Popularity Trends for Terms Related 
to Hinduism  
2004-2019 2004-2008 2009-2013 2014-2019  
LMT LMT LMT LMT 




Bhagavad Gita -.059 *** -.397 *** .021 
 
-.263 *** 
Bhakti .064 *** .019 
 
.145 *** -.618 *** 
Chakra .295 *** .153 *** .405 *** .267 *** 
Ganesha .099 *** .004 
 
.121 *** .008 
 
Hindu -.251 *** -.505 *** -.246 *** -.287 *** 
Hindu temple -.187 *** -.294 *** -.080 * -.055 * 




Kama -.282 *** -.692 *** -.179 *** -.243 *** 













Samsara .086 *** -.072 *** .377 *** .209 *** 
Shiva -.019 * -.281 *** .053 * -.295 *** 
Upanishads -.120 *** -.517 *** -.097 * -.065 
 
Vedas -.058 *** -.391 *** -.161 *** -.030 
 
Vishnu -.140 *** -.451 *** -.083 *** -.229 *** 
Notes. LMT stands for linear monthly trend. Coefficients without color 
filling are either statistically significant in the negative direction or 
statistically insignificant. Coefficients with light gray filling are 





Table A4. Linear Monthly Search Popularity Trends for Terms 
Related to Islam  
2004-2019 2004-2008 2009-2013 2014-2019  
LMT LMT LMT LMT 
Islam -.113 *** -.483 *** -.150 *** -.386 *** 
Allah .078 *** -.161 *** .083 * -.481 *** 












Halal .431 *** .082 *** .302 *** .869 *** 
Hijab .220 *** .058 *** .128 *** -.365 *** 
Imam -.014 
 
-.055 ** -.131 
 
-.318 *** 
Jihad .107 *** -.250 *** .285 *** -.134 ** 
Kaaba .104 *** -.057 
 
.152 ** -.056 
 
Koran -.100 *** -.201 *** -.137 ** -.097 *** 
Masjid .229 *** .139 *** .253 *** .113 * 
Mecca -.006 
 




Medina .097 *** .247 *** .101 ** -.057 *** 
Mosque .012 
 
-.040 *** -.093 
 
.053 ** 











.060 *** -.050 *** 
















Sunni -.047 *** -.049   .043 * -.353 *** 
Notes. LMT stands for linear monthly trend. Coefficients without 
color filling are either statistically significant in the negative 
direction or statistically insignificant. Coefficients with light gray 





Table A5. Linear Monthly Search Popularity Trends for Terms 
Related to Judaism  
2004-2019 2004-2008 2009-2013 2014-2019  
LMT LMT LMT LMT 
Judaism -.194 *** -.704 *** -.138 ** -.049 
 
Hebrew -.124 *** -.344 *** -.159 *** .082 *** 
Israel -.072 *** -.203 *** -.094 *** -.047 
 
Jerusalem -.024 *** -.046 * -.072 *** .019 
 
Jew -.053 *** -.230 *** -.062 *** -.024 *** 
Jewish -.227 *** -.580 *** -.173 *** -.081 *** 
Jewish temple -.154 *** -.224 *** -.139 *** -.108 *** 
Kosher -.012 
 
-.200 *** .079 ** .110 *** 
Mitzvah -.136 *** -.349 *** .091 ** -.172 *** 




Rabbi -.212 *** -.441 *** -.166 *** -.137 *** 
Sabbath -.006 
 
-.144 *** .300 *** -.090 ** 
Shalom -.098 *** -.063 
 
-.037 * -.083 *** 
Synagogue -.022 *** -.098 *** -.045 *** .109 *** 
Tabernacle -.030 *** .080 * .150 *** -.127 *** 
Torah -.146 *** -.392 *** -.122 *** -.084 *** 
Yiddish -.236 *** -.618 *** -.257 *** .008   
Notes. LMT stands for linear monthly trend. Coefficients without 
color filling are either statistically significant in the negative direction 
or statistically insignificant. Coefficients with light gray filling are 





Table A6. Linear Monthly Search Popularity Trends for Terms Related to 
Confucianism  
2004-2019 2004-2008 2009-2013 2014-2019  
LMT LMT LMT LMT 




Book of Changes -.208 *** -.736 *** -.350 *** -.105 *** 
Book of Documents -.041 *** .028 
 
-.073 *** -.008 
 
Book of Odes -.074 *** -.170 * -.103 *** -.006 
 
Book of Rites -.164 *** -.684 *** -.149 *** .025 ** 
Confucian -.119 *** -.436 *** -.101 ** -.045 
 
Confucius -.139 *** -.421 *** -.207 *** -.201 *** 
Doctrine of the 
Mean 
-.095 *** -.273 *** -.094 *** -.046 *** 
Filial piety .183 *** .019 
 
.312 *** .135 * 
Five Classics -.212 *** -.618 *** -.248 *** -.059 ** 
I Ching -.349 *** -.222 *** -.671 *** -.125 *** 
Junzi .195 *** -.277 *** -.056 * 1.051 *** 
Mencius -.163 *** -.649 *** -.137 *** -.066 ** 
Neo Confucianism .093 *** -.253 *** .134 ** .197 *** 
The Analects -.112 *** -.401 *** -.100 
 
-.092 * 
Xunzi -.135 *** -.646 *** -.129 *** .017   
Notes. LMT stands for linear monthly trend. Coefficients without color 
filling are either statistically significant in the negative direction or 
statistically insignificant. Coefficients with light gray filling are statistically 





Table A7. Linear Monthly Search Popularity Trends for Terms Related 
to Taoism  
2004-2019 2004-2008 2009-2013 2014-2019  
LMT LMT LMT LMT 
Taoism -.252 *** -.733 *** -.238 *** -.081 *** 




Daoist -.149 *** -.170 * -.320 *** .025 
 
Eight Immortals -.154 *** -.610 *** -.125 *** -.043 *** 
Jade Emperor -.095 *** -.470 *** -.271 *** .177 *** 
Laozi -.004 
 
-.279 ** .036 
 
-.113 * 
Tai Chi -.229 *** -.674 *** -.022 
 
-.126 *** 
Tao of -.281 *** -.368 *** .383 *** -.338 *** 
Tao Te Ching -.157 *** -.049 
 
-.197 *** -.094 *** 
Taoist -.289 *** -.552 *** -.312 *** -.151 *** 
Taoist temple -.147 *** -.439 *** -.139 *** .041 ** 
Wu wei -.147 *** -.277 *** -.066 * -.055 ** 
Zhuangzi -.056 *** -.418 *** .016   -.089 ** 
Notes. LMT stands for linear monthly trend. Coefficients without color 
filling are either statistically significant in the negative direction or 
statistically insignificant. Coefficients with light gray filling are 





Table A8. Linear Monthly Search Popularity Trends for Terms 
Related to Yoruba  
2004-2019 2004-2008 2009-2013 2014-2019  
LMT LMT LMT LMT 
Yoruba .172 *** -.353 *** .312 *** .068 ** 
Babalawo .123 *** -.252 *** .108 *** .243 *** 
Egungun -.114 *** -.552 *** -.031 ** .002 
 
Eshu -.023 ** -.354 *** .090 *** .054 *** 
Obatala .161 *** .062 
 
.207 *** .083 ** 
Ogun .126 *** -.038 
 
-.117 *** -.001 
 
Olodumare .034 * -.345 *** -.132 *** .562 *** 





-.207 *** .103 *** 
Oshun .099 *** .000 
 
.058 *** .176 *** 
Santeria -.112 *** .336 *** -.336 *** -.177 *** 
Notes. LMT stands for linear monthly trend. Coefficients without 
color filling are either statistically significant in the negative 
direction or statistically insignificant. Coefficients with light gray 





Table A9. Linear Monthly Search Popularity Trends for Terms 
Related to Other Religious, Philosophical, or Ethical Systems  
2004-2019 2004-2008 2009-2013 2014-2019  
LMT LMT LMT LMT 
Deism -.142 *** -.322 *** .019 
 
-.236 *** 
Druidism -.218 *** -.818 *** -.177 *** -.050 *** 
Humanism -.073 *** -.410 *** -.075 
 
-.119 ** 




Pantheism -.047 *** -.224 *** .003 
 
-.385 *** 
Polytheism .207 *** .050 
 
.353 *** .143 
 
Satanism -.117 *** -.666 *** .137 *** -.233 *** 






Unitarianism -.217 *** -.411 *** -.190 *** -.086 *** 
Wicca -.318 *** -1.091 *** -.204 *** .041 *** 
Notes. LMT stands for linear monthly trend. Coefficients without 
color filling are either statistically significant in the negative direction 
or statistically insignificant. Coefficients with light gray filling are 





Table A10. Linear Monthly Search Popularity Trends for Multi-
religious, Quasi-religious, or Secularized Religious Terms  
2004-2019 2004-2008 2009-2013 2014-2019  





-.164 * -.018 
 
Dharma -.129 *** -.061 
 
-.199 *** -.122 *** 
Fasting .262 *** -.020 * .223 *** .953 *** 
God .110 *** .025 
 
.240 *** -.042 
 







.181 *** -.076 *** 
Interfaith -.268 *** -.482 *** -.252 *** -.153 *** 
Karma .513 *** -.065 *** .555 *** .137 *** 
Meditation .242 *** -.261 *** .370 *** .300 *** 
Prayer .131 *** -.084 *** .159 *** .167 *** 
Reincarnation -.019 * -.427 *** .039 
 
-.063 ** 
Religion -.117 *** -.369 *** -.059 
 
-.149 *** 
Religious -.187 *** -.616 *** -.139 *** -.106 *** 
Sacred -.119 *** -.354 *** -.216 *** .007 
 





Spirit .131 *** .070 ** .231 *** .150 *** 
Tantra -.364 *** -.628 *** -.476 *** -.134 *** 
Worship -.052 *** -.373 *** .057 *** -.049 *** 
Yoga .203 *** .056 *** .684 *** -.305 *** 
Notes. LMT stands for linear monthly trend. Coefficients without 
color filling are either statistically significant in the negative direction 
or statistically insignificant. Coefficients with light gray filling are 





Table A11. Linear Monthly Search Popularity Trends for Terms 
Related to General Spirituality or the Supernatural  
2004-2019 2004-2008 2009-2013 2014-2019  
LMT LMT LMT LMT 
Astrology -.230 *** -.499 *** -.170 *** -.048 ** 








-.233 *** -.253 *** -.330 *** -.496 *** 
Fortune telling -.239 *** -.569 *** -.135 *** -.162 *** 
Horoscope .141 *** -.038 *** .451 *** -.159 *** 
Metaphysical .051 *** -.343 *** .098 *** .344 *** 
Mystic -.062 *** -.448 *** .013 
 
.106 * 
New age -.252 *** -.559 *** .111 
 
-.116 *** 
Occult -.051 *** -.758 *** .012 
 
.096 *** 
Palm reading -.252 *** -.570 *** -.184 *** -.118 *** 
Paranormal -.005 
 
.025 *** -.129 * -.031 *** 
Psychic .033 *** -.106 *** .253 *** .190 *** 
Spiritual .075 *** -.315 *** .095 *** .376 *** 
Spirituality -.226 *** -.758 *** -.124 *** -.084 *** 
Supernatural .328 *** .428 *** .702 *** -.512 *** 
Tarot .104 *** .033   -.402 *** .588 *** 
Notes. LMT stands for linear monthly trend. Coefficients without color 
filling are either statistically significant in the negative direction or 
statistically insignificant. Coefficients with light gray filling are 





Table A12. Linear Monthly Search Popularity Trends for Terms Related 
to Alternative Health or Medicine  
2004-2019 2004-2008 2009-2013 2014-2019  
LMT LMT LMT LMT 
Acupuncture .056 *** -.214 *** .302 *** .171 *** 
Aromatherapy -.064 *** -.743 *** -.021 
 
.224 *** 
Chiropractor .305 *** .191 *** .306 *** .543 *** 
Craniosacral 
therapy 
.077 *** -.067 
 
.265 *** .518 *** 
Crystal healing .186 *** -.282 *** .217 *** .203 *** 
Energy healing .071 *** -.107 * .062 * .353 *** 
Herbal therapy -.175 *** -.553 *** -.083 *** -.034 *** 




Homeopathy -.244 *** -.674 *** -.247 *** -.080 *** 
Hypnosis -.145 *** -.588 *** .054 ** -.243 *** 
Mindfulness .444 *** .052 *** .431 *** .444 *** 
Naturopathy -.261 *** -.701 *** -.128 *** -.173 *** 
Osteopathy -.266 *** -.641 *** -.156 *** -.179 *** 
Reflexology .137 *** -.250 *** .507 *** .152 *** 
Reiki -.070 *** -.308 *** -.265 *** .277 *** 
Shiatsu -.092 *** -.123 * -.172 *** .090 *** 
Notes. LMT stands for linear monthly trend. Coefficients without color 
filling are either statistically significant in the negative direction or 
statistically insignificant. Coefficients with light gray filling are 





Table A13. Linear Monthly Search Popularity Trends for Terms 
Related to Nonreligion  
2004-2019 2004-2008 2009-2013 2014-2019  
LMT LMT LMT LMT 
Agnostic -.051 *** .594 *** -.289 *** -.283 *** 
Agnosticism -.205 *** -.106 
 
-.184 *** -.250 *** 
Atheism -.190 *** -.113 * .115 ** -.603 *** 
Atheist .030 
 
.325 *** .452 *** -.779 *** 
Secular .041 *** -.166 ** .146 *** -.175 *** 
Secularism .117 *** -.075 
 
.336 *** -.185 ** 
Secularization -.067 *** -.297 *** -.276 *** -.090   
Notes. LMT stands for linear monthly trend. Coefficients without 
color filling are either statistically significant in the negative direction 
or statistically insignificant. Coefficients with light gray filling are 
statistically significant in the positive direction. 
 
 
 
